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I. — Ok thb OiMASB WHICH nr ths Gokm ok Rat abe homologous with 

THE ElECTXICAL ObGAKS OF THE ToBPBDO. Bt KoBEBT M'DoKKELLy 

M.D. 

[Read before the Bo7al Irish Academj, December 8, I860.] 

The Teiy beautiM stractnres which exist ia the electric as well as 
the non-electric rays, as appendages of the anterior branches of the fifth 
pair of nerres, were regarded by Geo£&oy St Hilaire and others as the 
lepresentatiyes of the electric organs of the torpedo. The fact, howeyer, 
of their existence in the torpedo along with, althongh not united with, 
the electric organs, is sufficient to render this view untenable. 

1 . Savi, who has given an accurate description of them in the torpedo, 
as well as a beautiful drawing, considers them as an apparatus for the 
secreting of mucus. For reasons, however, not to be entered on at pre- 
sent, the view taken by Jacobson, Treviranus, and, more recently, by 
Leydig, that these are organs of sensation, seems the correct one. 

2. The existence of the true so-called ** system ofthe lateral Hne" in 
the electric, as well as the non-electric fishes, enables us al^o to set aside 
this apparatus as not being homologically rdated to the electric organs, 
as has been supposed by some authors. 

8. The organ described by its discoverer. Dr. Stark, of Edinburgh, 
as an electrical apparatus, in ihe tail of the flapper skate and other rays, 
on account of its form and position, can hardly be considered the true 
homologue of the electric organ ofthe torpedo; nor am I aware that any 
of the authors who have examined it have, in their subsequent re- 

VOIiw X. — n. Q. J* s. B 



2 THE DFBLIN QUAETEOLT JOUENAX OF SCIENCE. 

Bearches conceming this tail-organ, put forth such a notion. Possibly 
the pseudo-electric tail-organs of the rays may yet he shown to be ho- 
mologically related to the electric organs of the Gymnotus electricus, 

I believe, however, that I have lately discovered in the non-electric 
rays the organs which are the true homologues of the batteries of the 
torpedo ; and it is the object of the present communication to indicate 
the anatomical relations of these organs, and briefly to state how I 
have been led to make them out. 

If the skin be carefully removed from the upper surface of the head 
and the anterior half of the back of a common skate, the following 
part* at once come into view : — 

1st. The dorsal aspect of the branchial chambers. 

2nd. A band of tubes filled with crystalline jelly (a bundle of the 
muciferouB tubes of Savi), running from a centre, external to the 
gills, inwards, and a littie backwards, but a little way behind the 
temporal orifice. 

3rd. A muscle arising from the cartilage close to the posterior 
branchial arch, but nearer the middle Hue, and running forwards 
underneath the bundle <^ tubes just mentioned, to terminate in a 
long, delicate tendon, passing to the extremity of the snout 

If this bundle of tubes be raised, and drawn forwards, and the little 
fleshy belly of the snout-muscle drawn oatwards, in the Angle f6rmeA 
between them will be found the organ sought for ; but 'J>robably it may 
remain invisible until a drop or two of tolerably strong acetic aCid being 
brought in contact with it, it is thus revealed as distinct from the ge- 
latinous tissue whicn surrounds it. Thus brought into view, we find a 
little massr, varying in length from f of an inch to 1^ inches, weeded in 
between tiie occipi*^ muscles internally, and the branchiae send their thin 
muscular cdveriugs externally, covered superficially by the tubes and 
ffliout-mtL^cle, already iinentioned, and dipping downWai^s so as to reach 
tilie nerve-branchel^ ai the vagos goin^ to the gOls. 

Viewed VitK the naked eye, fiiis mass seeins to consist of a number 
of quadrangular alid pentangular bodies of somewhat irregular form and 
wiie, united together by areolar texture, and packed beside one anoth^ 
in a vertical position. Seen in the microscope, it is found to be oomiposed 
\>f granular, nucleated substance, and larger cells of a peculiar character, 
seemingly more or less immediately connected with the nervous ramifi- 
•cations, file "whole entangled in a very abundant aieolar tissue. But it is 
to the nerVes of this Kttle body that I wish to direct special attention : 
its BmaU size makes it at once obvious that its supply of nerves cannot 
be very large ; yet, on carefiil dissection of large skates, I have found that 
it gets minute nerve-twigs from the branches of the vagus supplying the 
frills, and that it aWo receives a larger and more easily discovered branch 
"from the fifth, which, on close examination, proves to be closely related 
to that which constitutes the first electric nerve of the torpedo. 

Thus, as I have satisfied myl3elf by dissection, as well as from Bavi's 
beautifrd plate and description, that the posterior branch of the fiB^h pair 
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in tike toipedoy passing out from the cramuxs; i^unediately behind the • 
touporal orifice, divides into fonjr branches :. — 

1. for the muciferoiis tube system (of Sayi). 

2. Por the mucous membrane of the mouth. 
8. !For the muscles of the jaws. 

4. For the electric organ. 

The same nerve in the skate, dso to be discovered just b^iind tha 
temporal orifice, gives ofi^, immediately after escaping £rom the cranial 
cavity, similar branches, sup^ying— 

1. A very large branch to the muciferous tube syst^oi (6avi). 

2. The mucous membrane of mouth. 

3. One to the muscles of the jaws from which the small branch, 
4; Qoijig to the organ just described, is derived. 

On the following grounds, therefore, is based the opinion, that this 
little organ is truly the homologue of the electric organ of the torpedo : 
its position and relative anatomy, its structure, its nervous supply; and, 
moreover, that I have not found it present in the torpedo, which, through 
the kindness of i)r. E. Perceval Wright, I have had an opportunity of 
dissecting. 

Let me state, however, with reference to this last assertion, that I am 
unable to say positively that the organ in question does not exist in the 
torpedo ; for, in those which- are to be found in the museums of Dublin, 
it is possible that they may have been removed in the dissections already 
made, which may also have been the case in that placed in my hands 
by Dr. E. Perceval Wright. 

If forther research shall show that these organs co- exist in the torpedo 
with the electric batteries, then, of course, the idea of them being ho- 
mologous organs falls to the ground. 

It may occur to some, also, as it did at first to myself, that the bodies 
which I have described may be related to the "follicular nervous appa- 
ratus" (" app€u«il folliculaire nerveux'* of Savi), existing in the torpedo, 
but not in the non-electric rays ; but I conceive that the consideration of 
the structure and nervous supply is sufficient to negative such a notion. 

In that chapter of Mr. Charles Darwin's book on the ** Origin of Spe- 
cies," in which he speaks of those difficulties on the theory of descent 
with modification, some of which are so grave, that he tells us that to 
this day he cannot reflect on them without being staggered, and which 
have much more than staggered many of his readers, the learned author 
mentions the electric organs of fishes as a case of special difficulty. 

Here was a case, indeed, of special difficulty, obvious to every reader. 
How, on the view, of common descent, could we conceive, that while 
these wondrous organs were brought to such a condition of development 
and power in the torpedo, that in the immediate members of the same 
family, no trace of such structures was known to exist ? 

It seemed impossible, or at least ijn the highest degree improbable, 
that if the Raiidae had, in even countless ages past, sprung from a 
common ancestor, the electric batteries of the toi-pedo shoiJd.be without 
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their homological representatiyes in other rays. Yet no candid inquirer 
could grant that either the mncous tuhe apparatus, the lateral line sys- 
tem, or indeed the pseudo-electric tail-organs, f ulfil the necessary condi- 
tions. 

Considering, then, the gre^t size and peculiar origin of the nerves 
going to the electric organs of the torpedo, it seemed that a very close 
and accurate dissection of the corresponding nerves of the skate was 
likely to afford some clue to any atrophied or modified electrical appa^ 
ratus, if any such-eadsted in that animal : hy following this course, I have 
made out the organs already descrihed. 



II. — On a Theobem relating to Conical Sxtbfaces. Bt Pbofessox 
Hennessy, F. R. S. 

[Bead before the Rojal Irish Academy, November 12, I860.] 

The Theorem is announced as follows : — " If a cone of maximum 
volume, under a given conical surface, roll on a plane with its vertex 
constantly touching a point in the plane, the interior envelope of the 
cone will he a second cone which possesses the property of containing a 
maximum volume under its total surfaca" 

If we denote hy 0^ the angle at the summit of the cone of maximum 
volume under conical surface, and hy 0^ the corresponding angle for the 
cone of maximum volume under total surface, we shall have 

sini^i = -^, sini^, = ^, 

r„ r„- heing the respective radii of the hases, and li, /^t, the respective 
slant heights of the cones. 

By the usual methods we easily find 

1 , 1, 



"Whence 



sin^i=-^ cosi^a=-|- 



Consequently, if fi represent the angle at hase of the cone of maximum 
volume under total surface, we shall have 

sin ^i^ssin fi» 

The angle at the summit of the cone of maximum volume under its 
conical surface is, therefore, equal to the angle at the hase of the cone 
of maximum volume under its total surface, and the theorem announced 
immediately follows. It also readily appears that upon the same hase 
the cone of maximum volume under total surface is douhle that of 
maximum volume under conical surface. 
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m. — Ok a nxw Cokfound Micboscope. By Thoxas Gbitbb, Engineer 
to the Bank of Ireland. 

(Plate I.) 

[Bead before the Royal Dublin Society, March 26, 1858.] 

The instroment to which I have the honour of drawing your attention 
this evening will be recognized by some present as having the same 
general and peculiar form of that which I had devised and constructed 
some years since, and previous to our (Dublin) Microscopic Society hav- 
ing merged into the '* Natural History" Society. 

The instrument in its original state included, indeed, the advantages 
of extreme steadiness, an improved fine adjustment for focussing, and im- 
proved safety- tube for the object-glass, with the means of viewing objects 
(placed on a horizontal stage) at the most comfortable angle for vision. 
But it is the peculiarity of the instnmient, in its present state, that it 
removes all necessity for that subsidiary and costly apparatus for illu- 
mination which those microscopists who pursue delicate microscopic 
research find it necessary to provide, in addition to the microscope j^ropar; 
and not only this, but the present instrument enables the observer to 
apply, with a facility otherwise unattainable, without removing the eye 
from the instrument, without any changing of parts, and by simply 
moving its one illuminator on its sector, every kind of illumination, se- 
riatimy to an object placed upon the stage of the instrument It docs 
more than this ; for it enables the observer, when he has produced any 
appearance or effect by the illumination which he desires to be able to 
reproduce at pleasure, to register the same, so that he can either resort 
. with certainty to it at a future time, or communicate the peirticulars to 
a Mend, who, if possessed of a similar instrument, can do likewise. 

The subsidiary apparatus for illumination of a well- furnished micro- 
ecope usually includes a set of achromatic condensers, the prism of Amici, 
the parabola .of Shadbolt, and Bergin's addition to the latter for oblique 
illumination. It is tmnecessary to go into any detail of the trouble 
experienced, and the time frequently consumed in obtaining, with the 
assistance of one or more of these appliances, a satisfactory illumination. 
These drawbacks are well known to microscopists. For the information 
of others, I may state, that frequently five minutes of very eye-teazing 
work, and sometimes three times that, are devoted to obtaining a satis- 
jfoctory result, which, after all, is liable to be undone by an incautious 
touch of the mounting, and which is only to be restored by the same ten- 
tative process of the previous adjustment. 

It was such experiences as these which led to the improvements com- 
bined in the present instrument. A littie consideration was sufficient to 
show that, assuming we are in possession of an illuminating pencil of 
unexceptional quality for every kind of illumination required, then 
every kind of such, including the illumination of opaque objects, will be 
comprehended under two heads, — ^viz., first, the means of applying such 
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illumiiiatiiig pencil at all angles with respect to the plane of the object 
(or the stage of the microscope) ; secoiKny, the means of applying the 
pencil at all azimuths of same. 

This generalization, so to speak, of the illamination, indicated the 
means of carrying it out effectually. I had previously ascertained, troia 
direct use, that an achromatized prism was capable of giving every kind 
of iUumination required, in a manner not surpassed by other means ex- 
tant. Eejecting the difficult matter of causing the iHuminating penci) 
to move in azimuth round the object, I devised the present stage, which, 
while it is made to revolve, has those objections to revolving which ap- 
pertain to other stages removed; and, by making a little variation in me 
manner of attaching the body (or tube) of the instrument to its arm, 
means are provided for readily bringing the optic axis of this tube to pass 
through the centre of revolution of the stage, and thus ail objection to 
revolving the object, instead of the light, is got rid of. 

For the other movement of the prism (or that vertical to the plane 
of the stage), I have, as may be seen, adopted a sector, on which the 
carriage containing the prism, and including the ordinary adjustment for 
focussing, and a smalLazimuthal movement for modifying the illumination 
slides. This sector is attached to the same piece which carries the stage, 
and so that its centre, if produced, would cut the optic axis of the tube, 
where an object mounted upon a glass slide of the ordinary thickness, 
and laid upon the stage of the instrument, would be. A prism, or other 
object, being simply moved round on a sector so placed, will evidently 
remain unchanged in its distance from that centred point 

In constructing the illuminating prism, it was to be recollected that 
there was but one direction in which the light could be placed, viz., in 
the plane of the object, or say -j^th of an inch above the plane of the 
stage, and vertically to the sector's plane; and, secondly, that the dis- 
tance of the light from the stage must be assumed. The prism, there- 
fore, necessarily reflects the rays through a greater angle than 90®, and ite 
reflecting surface usually requires silvering. This has been assumed to 
be an objection; but the light is still more than ample, as well as beyond 
that given by most other illuminators, the piism having (although a 
triple combination) only two imcemented surfaces. I have, fix>m my own 
experience, adopted a distance for the source of light of about 15 inches^ 
as most useful lor general work ; but should a distance of two feet or 
upwards be selected, then the prism maybe one of total reflexion, and its 
reflecting surface consequently remain unsilvorcd. . 

The manner of using the instrument is shortly as follows : — The 
microscopist will, of course, place it as he would any other microscope, 
conveniently on a table, and incline it to the desired angle for work. 
The lamp, or other source of light, is to be placed directly opposite, and 
in front of the instrument, and at the proper distance and height, the dis- 
tance being always the same, and the height that which brings the light 
into the plane of the upper plate of the stage. The adjustment may be 
verified and corrected as follows : — Place a slider with a grayed surface 
on the stage (grayed surface upwards) ; move the prism to the lowest 
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point of the eeotor (6f tb e«M>), and ttum it directly outwards^ or towardt 
&e light ; adjtUBl ike disteUce of the ptium from the grayed eurfiice) so 
that an image of the light is formed upon the latter ; alid, looking through 
the t*be of the instrumetit (the lenses heing rettioTed), oheerre if tho 
image formed oki the grayed glass be central with the tube ; if not» make 
it 80, by a slight alteration in the intlinatioii or aeimuth of the instru- 
mentv \nt^ont varyii^ its distance ^m the light. It is by no means 
necessary to make these adjustments accurately ; bHt the more accurate 
fiiey aa^e, the me¥e perfectly will th^ iAAge on tiie grayed snrftboe onlg 
revolve, and without change of place, on moving the prism on the sector. 
H isy periM^s^ iDUiecesstay to omeii^^ tlMit the mioioscdpey witiiomt mak* 
ing any of these adjustments, may be used in the same mattier as, and 
witli «fi the convenience of, an ^Mrdinairy instniment) while, by making 
t)ie adjuBhnents as described, we obtain the peculiar advantages sought 
ioT fli the constraction. 

T)iese advantages maybe shortly summed up as follows i-^-^An object 
heibg placed upon the stage, and Ihe focns adjusted^ Ihe observer can 
examine it under every azimuth of iliumination, by revolving the stage, 
ted nnder every possible kind of illumination in each a8inrath,.^yiz., 
direct traaoBmitted light, oblique traaflAuitted, darb-ground illumination, 
Ad, finally, the illnminatidn ^ ^opaque objects, by amply moving the 
prism on the sector ; and he can do all this without once removing his eye 
from the eye-piece; while the quality of the illumination, in all its va- 
rieties, is such as is not surpassed by other more or less special contrt- 
Tances. Indeed, the general impression of those who have used the 
ftistnrtnent is, that its illumination is todre elSsctive, particularly in 
riiowtng the deHcate details of dillcult objects, than imy other extant. 

Lastly, and not least, is the power of reading oiF on the sector the 
angle of the illuminaticm used, whereby the effects of different angles 
of illumination can be registered, resorted to again at pleasure with cer- 
taanty, or commtmicated to other observers, enabling them to do the 
Mme, if provided with a similar instrument. 

Peihaps I may be permitted to conclude this imperfect desoription 
irf mentioning what one, who is well qualified to judge of the merits of 
Ihe instrument, has communicated respecixng it. He quaintly says, '* I 
tSnd but one fbult in your microscope; and Ihat is, that it puts me oat of 
ecnoext 'With the mdng of any other.'' 



REFERENCES TO PLATE I. 

AA. The "base (of mahogany). 

!B. One of the two hrackets of support. 

€. One of the two milled heads for clamping the instrument at the de^ 

sired inclination for use. 
D. One of the milled heads for course adjustment of focus, acting upon 

a strong triangular har (not seen in the engraving). 
IE. TllnwiiTiAfiTig prism. 
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F. Milled ring for adjusting by hand the aamtUh of the prism. 

G. Slide, with rack and pinion, for adjusting the distance of the prism 

from the object. 

H. Sector (seen also at h) on which the prism is moved by hand through 
any required arc concentric with the object on the stage. 

I. The stage ; «V, upper and lower milled rings, which produce, on being 
turned by hand, the slow motions, in two directions, of the object- 
plate of the stage. 

£. Bracket-piece, supporting the stage, and also the plate for carrying 
the polarizer when required. 

L. Toothed wheel with pinion and milled nut &r revolying the stage in 
azimuth. 

H. Dovetailed slide, carrying both stage and sector with the illuminat- 
ing prism. A screw and its bent lever (the latter passing to the 
back of the instrument) are partially seen at 1^ ; and at is a spiral 
spring, which keeps the slide M in close contact with the screw N. 
The lever ^ is equally available to either hand at the back of the 
instrument; PF are opposing screws, which serve to bring the optic 
axis of the body or tube Q to coincide with the centre of revolution 
of the stage, Q, being purposely not gcrewed (as usually) into the 
projecting arm, but held (with a sufficient amount of lateral move- 
ment) between the coUars rr. 



IV. — Ois THE Condition op the Ibish Agbicultttbax Laboubeb. By 
Thomas Baldwin, Lecturer on Agriculture, Albert Model Farm, 
Glasnevin. 

[Read before the Royal Dablin Society, February 24, I860.] 

I have been invited to assist in eliminating some conclusions from the 
voluminous answers given to the large number of questions issued last 
year by this Section of the Royal Dublin Society. The range of subjects 
and interests embraced by these queries and answers is so comprehen- 
sive, that on the present occasion I shall only attempt very imperfectly 
to follow up Mr. Hamilton's able introductory paper, and confine myself 
to one or two salient topics, leaving for future discussion the great prin- 
ciple of agricultural statistics which the queries involve. The most im- 
portant subject on which information was solicited in the queries is the 
labour question ; and, whether we regard that question as it affects na- 
tional wealth, social harmony and organization, or the profits of arable 
£Eu:ining in Ireland, it is deserving of the most profound consideration. 

It is imiversally admitted that up to a recent period the Irish farm 
labourer was badly paid. He contrived to eke out a miserable subsist- 
ence. His fare was often of the poorest kind, his dwelling a wretched 
hovel, which his employer rarely stooped to enter. No one save the 
clergyman ever brought a ray of cheerfulness to the hearth of the hard- 
wrought son of toil. I well remember the circumstance of a couple of 
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panshes, owned by three proprietors^ where the average wages of the 
able-bodied agricultural labourer yaried from an average rate of 6d. a 
day in one, to Sd. per day in summer, and 7d. in winter, in another. In 
the former case, the men had to travel a mile to their work in the morn- 
ing, which compelled them to rise before 5 o'clock a. m., and the same 
distEince to their dreary homes in the evening. The man's wife, or, if 
she was fortunate enough to be on the labour roll, a daughter or a son, 
who should leave school, had to walk these same two miles with the 
man's dinner. The hours of labour were from 6 a.ic. to 6 p.ir., an hour 
being allowed for meals. 

^e labour of these men was apparently obtained at a very low rate ; 
bnt, had any of the employers the head or &e heart to conceive and feel 
his position, he could procure the same amount of actual force or motive 
power by paying the men wages competent to maintain their muscles in 
an efficient state. At that time the supply of labour was excessive ; and, 
by an unwise policy, its quality deteriorated in the inverse ratio of the 
surplus. 

The famine, and the tide of emigration which it set in motion, and 
which still continues to flow at a pretty steady velocity, have completely 
altered the state of the agricultural labour market in Ireland. Iiistead 
of a redundancy, there appears in many districts a scarcity ; and, judg- 
ing from passing circumstances, it is greatly to be feared that the supply 
of able-bodied labourers in this country will, ere many years elapse, be 
so far weakened as to increase to an undue extent the breadth of land 
under permanent pasture. We have each year a fresh accession of labour 
in those who advance from youth to manhood ; but a large number pass 
away from the stage of human existence, and the emigrant ship bears 
away to distant lands, annually, thousands of the very best agricultural 
labourers which the country produces. These statements are forcibly 
confirmed by the official returns of the Kegistrar-GeneraL In 1858 — 

The number of deaths was, 133,000 

„ who emigrated (Irish), ... 64,337 

197,337 
The number of births, 193,347 

Decrease in population, 3,990 

It appears to me that the time has arrived when those who are 
deeply interested in the prosperity of Ireland should seriously reflect on 
the effects that may be expected ultimately to emanate from the present 
tide of Irish emigration. If not stopped in due time, *' none but de- 
crepit paupers will be left to till the land," which would then necessa- 
rily revert to a pastoral state. The emigration of a portion of our po- 
pulation was perhaps necessEiry. It materially tended to shatter those 
ties which bound the labourer to a particular spot almost as flrmly as a 
parasite plant clings to the trunk on which it lives, — ties which induced 
Adam Smith to say that '' man is, of all sorts of luggage, the most diffi- 

TOL, I. — D. Q. J 8, c ' 
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oult to be traasj^anted.'' But emigration has its limits. Labour is <3ie 
]^imar7 source of wealth ; and as the wealth of Ireland is principally 
derived from agricoltural labour, it follows that the emigration of a laige 
portion of our able-bodied and most efficient working men must materi- 
ally militate against the industrial progress of this country. 

In order to check this emigration, it is quite eyident we must give 
the labourer adequate wages, and afford him decent accommodation. 
The country at large must adopt the wise and salutary exampls of Mr. 
S'aper, of Loughcrew, who gives his men higher wages than most of hie 
neighbours, and who assured me some time ago that an increase of two 
or three pence a day to the labourer's pay was soon perceived in the in- 
creased labour executed. Mr. Naper is a gentleman imbued with the 
highest and purest motives of philanthropy, and, as he can afford to ex- 
perim^italize, it may be said that the tenant-&rmer cannot follow him 
in a matter of this kind. Now, it is necessary to make a distinction 
between the affluent country gentleman who cultivates a home farm as 
an expensive luxury, and the tenant who farms for profit. But in con- 
sidering a great public question like that which engages our attention 
this evening, we must give due weight to aU well attested iaciA, no 
matter whence they proceed. 

The average weekly wages of able-bodied men, women, and bo]^, in 
the several districts from which answers have been received to the que- 
ries, are as follows : — 



Goonly. 


rya*«4.M* 




WeeUy Wages. 




Ifen. 


Women. 


Boys. 


Antrim, 

Antrim, 

Cavan, 

Down, 

Down, 

Monaghaa, .... 

Tyrone, 

Kflkenny, 

Cork, 

C!ork, 

Limerick, 

M«y<H 


Ballycarey, . 
Ballymoney, 
Bailieboro*, . 
Molra, . . 
Newry, . , 
Bath, . . 
Longhasb, 
Kilkenny, 
Farnahy, . 
Glandore, . 
Croom, 
Between Hes 
Rallinrobe 


idf 

1 


ord &r 


t. d. 
9 
8 
8s. to 9t. 
7 
6 6 
6 

6 8 

7 

6 

7 
6t. to 9s. 

6 


s. d, 
4 

6 
4 

ds. to 4s. 

8 

8s to 4s. 

2 6 


s. dL 
8 
8 

2s. to 7s. 
8 

8 
4 
8 

2s. to 4s. 
2 6 




Averages, . . . 


6s. ajd 


8s. 7id. 8s. 2id. 



Oompaied with the ratio of wages paid up to the period of the famine, 
these averages are exceeding liberal. Bat are they adequate to sustain 
the working man in that state of strength and vigour in which he can 
execute a good day's work? In answering this question, we can pursue 
two distinct lines of reasoning. The one may be theoretic, and based on 
abstract seientifiio facts, deduced from the experimental investigations of 
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ih» phynologist ; the other is praotkal, smd deals with the experience 
and opinioaB of distingoudied practical agricidtiirists, who have carefdily 
conaidered the subject. As the papers of Mr. Hamilton and Bev. Mr. 
Hickey profess to deal with the subject in the latter respect, I shall £» 
the present merely offer a few remarks on the former, and chiefly with 
the view of elicitmg the opinions of the employers of labour. 

It is exceedingly difficult to arriye at an accurate condusion as to 
the amount of the absolute necessaries of h^ demanded by an agricul- 
tural labonrer. *' The poorest labourer/' says the author of the '' Wealth 
of l^atLons^" *' must, one with another, attempt to rear at least four 
children* Bat the necessity maintenmice of four children, it is supposed, 
may be nearly equal to that of one man. Thus far seems certain, that 
in order to bring up a family, the labour of the husband and wife toge- 
ther mnst, eyen in the lowest offices of human labour, be able to earn 
something more than what is precisely necessary for their own mainte- 
nance." Granting that t&e labour of the wife is sufficient to provide for 
herself, which does not always happen, and that the labourer's wages 
must, on an aTerage, not only support himself, but a number of children, 
whose joint c(»Bumption of food equals his own, let us consider the ade- 
quacy of the wages of the Irish agricultural labourer. 

Taking the average wages of an able-bodied labours at 7tf. per week, 
— ^the one-half of it is d«. 6d,y from which we- are to deduct 1 «. 6d, a week 
for clothing and cottage rent, leaving only 2«. a week to supply the man's 
food. This sum is leally inadequate to maintain a working man in an 
active state. 

The body of the labourer has been aptly compared to a machine. 
The comparison may not appear appropriate. It wUl, perhaps> be called 
a sordid comparison ; neverdieless, it will be found that we are consult- 
ing the best interests of the labourer if we show his employer that it is 
his interest to bestow upon the animal machine only as much attention 
as is paid to the fiann-horse or the steam-engine. The steam-engine will 
not give out its full power imless the furnace is well supplied with coal ; 
and so it is with the labourer, who cannot produce a Ml complement of 
units of force, unless we supply in his food the carbon necessary to 
cairy onthe combustion that takes place in his body. The steam-engine re- 
fusee to move as soon as we neglect to execute the repairs of any part worn 
away; and so it is with the workingman, who cannot continue to ply his 
arm actively, unless his food- contains a soffideney of nitrogen to supply 
the waste of his mnsde produced by the physical force which he exerts. 

V. — Oir THB OOCUBSJENCB 09 NlCEELIFEBOlTS MaONBTIC PtBITBS FBOM 

Tdebhaxill, hsab Maom, CoxnrxT of Galwat. By the Exv. Sahusl 
HAveHTOir, F. B. 8., Professor of (Geology in the University of Dublin. 

[Bead befon the G«ologiGid Society of Doblin, Jane 18, 1860.] 

Trb royalties of the estate of the Provost of Trinity College in the connty 
of Galway having been leased to Mr. Hodson, of well-known mining ce- 
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lebrity in the county ofWicklow, this gentleman has proceeded to develop 
the resources of this part of the county of Oalway with his accustomed 
skill and success. Six lodes hare already rewarded his enterprise, 
viz.: — 

1 . Main lode : 20 ft. wide, containing sulphur and a little copper ore. 

2. North lode : 12ft. wide. 

3. Gross lode : in places seen 20 ft. wide, containing sulphur, copper, 
and particles of lead ore. 

4. East and west lode : 30 ft. wide, containing a little sulphur ore. 

5. South lode : 20 ft. wide, with a most beautifdl appearance of sul- 
phur and copper ore. 

6. Iron lode : seen at sur£Eu^ 30 fins. wide. 

The sulphur ore from these lodes was carefdlly examined by Mr. 
M'Dowell and myself, in October last and in May, with the following 
results: — 

FirH AnafytU. 

Chlorite, 0-25 

Iron, 60-41 

Copper, 0-21 

Nickel, 007 

Sulphur (diff.), 39-06 

10000 
Second Analy$is. 

Chlorite and Quartz, 11*85 

Iron, 52-44 

Sulphur, 35-70 



99-99 



From these analyses, it is evident that the ore is magnetic pyrites, 
containing traces, though unquestionably genuine, of copper and nickel ; 
which latter valuable metal, it is to be hoped, will occur in greater 
quantity as the mining operations descend. From the two analyses, it 
appears that the proportion of atoms of iron and sulphur are : — 





IstAxudysIa. 


andAnalyaia. 


Iron, 

Sulphur, .... 


2-16 
2-44 


7 
8 


1-87 
2-28 


6 

7 



These are proportions commonly recorded for this mineral. I be- 
lieve myself that the mineral is probably a protosulphuret of iron, with 
a slight mechanical admixture of iron pyrites. 
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The lode containmg the magnetic pyrites bears N. 76* "W. by com- 
passy and, if prolonged, would pass probiably into the townland of Bar- 
Towgariiff, ^e minerals from which have been reported on by Dr. 
Apjohn. 

The true bearing of this lode is W. 12* S. The veinstone is quartz 
and chlorite, so well known to Cornish miners as '' Peach." 

Another of the lodes, known as the IronLode, bears N. 65° E. by com- 
pass, or N, 39*" £. (true), and contains large masses of red massive garnet, 
sunilar to that found in lodes at Botallack, in West Cornwall, and brown 
iron ore, the veinstone being, as before, quartz and chlorite ; it is be- 
tween 20 and 30 yds. wide. 

- The intimate connexion between this estate and those of Lords Char- 
lemont and Leitrim, and the certainty that some of the east and west 
lodes pass from Tiemakill into Cairowgarriff, give great interest to the 
following Beport of Dr. Apjohn, published in connexion with the sale ^f 
the Bos^iill estate, which I here reproduce : — 

" AnaJyiis of^ and Report upon, certain MineraU found upon the Estates 
of Lords Charlemont and Leitrim, in the Diocese of Joyce Country, 
County of Oahcay. 

** The minerals above referred to were placed in my hands on the 10th 
of January, and having just completed my examination of them, I lose 
no time in reporting the results at which I have arrived. 

** Those of the minerals having a commercial value are the ore of 
lead, known under the name of Gkdena, and two specimens of iron pyrites 
(mundic or sulphur ore). 

" The Galena occurs in two forms, as distinct crystals, which are 
cubes, modified by the feu^es of the octohedron, and in lamellar patches 
attached to massive quartz, which has all the appearance of having been 
a portion of the gangue or veinstone of a lode. 

'' The cubic crystals had attached to them a small quantity of ferrugi- 
nous earthy matter, which could not be completely separated by mecha- 
nical means, and the constituents of which appear in the following 
analysis : — 

COMPOSITION OF LEAD OBE. 

Sulphide of Lead, 9447 

„ Zinc, 2-32 

Peroxide of Lx)n, 2*85 

Carbonate of Lime, 0*30 

„ Magnesia, 0-06 



10000 



"The lead ore, therefore, contains of pure galena 97"6 parts in 100, 
and includes 84*53 per cent, of metallic lead ; with this there is associ- 
ated 1*6 of metallic zinc ; but in the smelting of the lead this is lost, and 
cannot, therefore, be taken into account as enhancing the value of the 
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galena. Tfaia ore was very accurately examined for sUrer by cupellation, 
and the result wa& 10*53 onnces of Golyer per ton of lead. 

** HASaiTB PTRITES OB SULFHUB OBS OF A YELLOW COLOUB. 

^' This specimen was associated with a small amount of gangue^ and 
had nearly as yellow a, colour as the connnon ore of copper ; it was alto- 
gether massiye, none of it occurring in distinct crystals. Upon analysis, 
it yielded the following results : — 

Sulphur, 35*36 

Arsenic, 092 

Iron, 42-34 

Copper, 0-32 

Quartz of Gangue, 20*32 

99-26 

** From this analysis it is easy to infer that the B|>ecimen of pyiitea 
for every two equivalents of iron contained three equivalents of siUphur, 
a minute quantity of the latter element being replaced by arsenic Its 
constitution would, therefore, seem peculiar, being intermediate, as re- 
spects the relative p/oportions of the sulphtir and iron, between the ordi- 
nary sulphur ore and the oonfoimation of the same elements whidi 
constitutes the mineral known under the name oi Magnetic Pyrites. 
Subsequent experimentSj however, showed that one-four(;h of the iron 
was present as silicate of the protoadde, which removes the singularity 
just adverted to, and makes the composition of this specimen l£e same 
with that of ordinary mundio. If firee fkx)m gangne or adhering silicate, 
it would contain 44*87 per cent, of sulphur, and would, therefore, be a 
very valuable material for the production of the oil of vitriol. It could 
be conveyed with facility fix>m the locality in which it is found by water 
carriage along Lough Corrib to Galway, and, if exported &om thence, it 
would, no doubt, Kke the sulphur ore of Wicklow, meet with a reaidy 
sale in Lanca^iire and Glasgow. 

"IBOK FYBITBS IK CUBIC CBT8TALS OF YELLOWISH WHITS COLOUB. 

''Of this ore I received two specimens, having, however, the same 
physical characters, so that it was not necessary to submit more than one 
of them to analysis. In 100 parts it was found to consist oi — 

Sulphur, 39*6B 

Arsenic, 0*16 

Iron, 37-44 

Gangue (quartz), 20*08 

Loss, 2*64 



100*00 
'' It is, therefore, in point of composition, very analogous to the svl- 
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phnr ore whose analysiB was previously giyen, the principal difference 
being, that it contains a larger relative amount of snlphnr, and somewhat 
lower per-centage of arsenic. 

** The minenls whose compositicm has been just given were picked 
up from the ground or broken from the surface rocks by a gentleman un- 
acquainted widi mineralogy or mining, and were allfoundby him on the 
townland of Ceirowgamff. a part of the Rosshill estate. Id. examining 
with care this portum of the property, he was enabled distinctly to trace 
out two metallic lodes, one of which ran north and south, while the othw 
pursued a westerly course in the direction of Leenane, situate on Eillery 
Harbour. The former lode, he states, would, if prolong, <^oeB south- 
ward an ann of Lough Oorrib, and pass into the distnct in which Mr. 
Hodscm has recently commenced mining operations. Under these cir- 
cumstanoea there can, I think, be no doubt that this district is metalli- 
&nmBy and that, many years before, lead and sulphur ore, at least, were 
snooeisfnlly wrought in it. 

''With the metallic ores I also received a mineral having the appear- 
ance of talc, and which occurs in quantity on the townland of Cleggan, 
adjoining Carrowgamff, and to the east of it. This substance, though, 
probably, destitute of commercial value, is as a mineral so new to me, 
that I yenture to make brief mention of it in this Beport. 

" It is white with pearly lustre, lamellar in structure, like mica, the 
plates, however, of which it is composed not being parallel, but inter- 
secting at all possible angles ; it is very easily scratched, but is, never- 
theless, materially harder than talc or gypsum ; its specific gravity is 
2'804 ; in thin scales it is slightly translucent. Before the blow-pipes 
it is indiflsohible, and muriatic acid has no action on it Upon analysia 
it gave :— 

Silex, 46-24 

AlniniTiit^ 37*89 

Lime, 0*32 

Magnesia, 0*30 

Potash, 7-66 

Soda, . . . • 2-92 

Water, 6-60 

100.82 
** This mineral is particularly remarkable for containing nearly ten per 
cent of the fixed alkalies, the potash being to the soda in the ratio of 
5 to 2. Though very similar in appearance to talc, in composition it 
differs widely from it. 

" I may, m conclusion, mention that the masses of the substance just 
described, which were forwarded to me, were penetrated by numerous 
prismatic nodules of a rare mineral, first foimd in Andalusia, and hence 
known to mineralogists under the name of Andalusite. It (the Anda- 
lusite) has also been analyzed, and found to have a composition quite the 
same with specimens from Spain, and those occasionally found in the 
granitic districts of Dublin and Wicklow." 
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VI. — On the "Wolphill and Modxtbeagh Coal-fields, Qiteen's Cottntt. 
By Geoeoe M'Dowell, Fellow of Trinity College, Dublin. 

[Read before the Geological Society of Dablin, Jane 18, I860.] 

THsWolfhill, Mnllaghmore, and Modnbeagh CoUieries lie in the north- 
eastern part of the Leinster Coal-£eld, a few miles beyond Ballylinan, on 
the road fix)in Athy to Castlecomer. They have been hitherto worked 
as separate mines, and in a most nnminerllke and unprofitable way. 

So long ago as 1814, Sir Eichard Griffith, in his Eeport on this dis- 
trict, says of the WolfluU Colliery, that it is unwatered by a level which 
has been driven into the hill at a considerable expense; but the field of 
coal commanded by it is trifling ; while the BaUylehane coal has only 
been worked where it was shallow ; and the deep part remains un- 
touched. As the coal-bed which occurs in these fields is the same, 
being the first slate-coal of Sir B. Griffith, and as there is nothing to 
prevent the joint working of them aU on a uniform plan, I thought it 
might be interesting to those members of the Geological Society who 
take an interest in mining matters to have a short account laid before 
them of these collieries, and of the plan on which it is now proposed to 
work them on a joint system. 

The coal-bed which occurs in them has been traced by Sir R,^ Grif- 
fith on the east side of the Leinster Coal-field &om Wolf hill ; on the 
north, by BaUylehane, Corgee, Poulitean, and Eushes, to Courlean and 
Clogrenan on the south. The eastern outcrop of this bed of coal, in the 
part of the Leinster Field under consideration, is shown on the map by 
the pits at Mullaghmore, Trial Fit, Hanlon's Pit, and Tull/s Fit; and 
the coal is probably separated from the Glen Colliery, to the south, by 
a series of cross fitults or hitches running east and west. The Wolfhill 
Colliery is separated from that of Mullaghmore, Modubeagh, and BaUy- 
lehane by a north and south fiiult, with a downthrow to the east of 
probably 90 or 100 yards. This fault divides the whole coal-field into 
an eastern and western division, which will be worked by distinct pits. 
The dip in both is to the south-west, but less in Wolfhill than in Mo- 
dubeagh, being about 1 in 13 in Wolfhill, and as much as 1 in 7 in 
Modubeagh. 

The unwrought portion of the coal in the two fields is shown on the 
map by the dotted area, which it is now intended to work by a sys- 
tematic course of mining operations devoted to the extraction of the en- 
tire coal of both the eastern and western divisions of the district. 

The good coal of the seam is from eighteen to twenty inches thick. 
It bums easily, and is very free from sulphur. It rests upon a bed of 
fire-clay of good quality, varying from two to three feet thick. This 
contains Stigmariee, converted into iron pyrites, but still retaining on 
their surface the characteristic pittings of the tree of which they fi)rmed 
the root. The fire-clay, no doubt, was the soil in which the coal-plants 
grew. The roof of the coal is dark fissile shale, and abounds with va* 
rious forms of Lepidodendrons. 



BBOWKSIOO AND COOKS-^OEOLOGT OF CO. WATEBFOED. lY 



The coal-field which I have "ihus brought before the notice of the 
Society, in a country abounding in coal, would, probably, be of little \%lue 
from iiie thinness of the seam ; but in a country like Ireland, where ^el 
IB scarce, and, consequently, of high price, it is well worth while to di- 
rect attention to mineral' resources, which, although not great, may, ne- 
vertheless, be made to yield a profitable return to capital expended with 
skill and economy. 

Vll — GmiiMQiCAJL DESCBTPnoir of the Disteict extending FEOir 
DT7KGAS.TAir TO - Aknestown, Coxtntt OF Watekfoed. Bt "W. B. 
Bbowitrigg, S. T. C. D., and Theodoee Cooke, 0. £. 

(Plate II.) 

[Bead befbze the Geological Society of DubliD, May 9, I860.] 

The section which we have the pleasure of laying before the Society, 
commences on the crest of the hills of which Helvick Head is the termi- 
nation, and which separates the district aroimd Sungarvan fix)m the Yale 
of the Blackwater. 

This section runs nearly east and west, its total length being 
twenty miles ; but the line over which our observations extended, prin- 
cipaUy along the coast, is seventy miles. 

Our examination ranges over a very barren kind of coimtry, which 
is formed of a wide Carboniferous basin, reclining in and flanked on 
both sides by a similar basin of sandstone, succeeded by Silurian and 
alternating Igneous rocks, which extend eastward as &r as Tramore, 
the ground rising gradually from Dungarvan, and the coast being very 
bold, rocky, and storm-shattered. 

We do not know if the idea is original f but we have represented the 
geological features of the coast by supposing two planes at right angles 
to each other,— one vertical through line of section, while the other is 
horizontal, and forms a continuation of the sea-level ; and then, ideally 
removing the mass of earth so cut away, thus exposing to one view the 
dip, strike, and planes of bedding, with the undulations of the hiUs, and 
contour of the coast (vide Plate II.). On the representation of this com- 
pound section, there is an interval left blank along the line of intersection 
of the planes, on which we have recorded our principal observations of 
Btiike and corrected dip, which will appear by simply laying oat the 
flection on the level. 

Commencing with the Old Bed Sandstone, we searched particularly 
for any traces of plants, with reference to Sir B. Grijffith's Carbonife- 
rous base line ; but they do not seem to occur in this locality. The 
stratification is formed of fine-grained purplish Sandstone shale, alter- 
nating with micaceous sandstone, often containing ferruginous amygda- 
loidal cavities. The sandstone is contorted at this point, forming a dis- 
tinct anticlinal axis. 

The shales and sandstones become lighter in colour as we ascend the 
aeries towards the Yellow Sandstone, which latter is often much wea- 
thered, and showing secondary lines of deposition. 

VOI. I.— D.Jt. J. 8. D 
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There is nothing worth recording in the Lower Limestone Shale 
whiRh occnrs next, and we pass to the more immediate neighbourhood 
of Pungarvan. 

Bungar^an has been lately brought into geological notice by its 
limestone caves, which are, in many respects, similar to those of 
Mitcl^elstown andMapstown, haying their representatiyes in the moun- 
tain Limestone of Derbyshire, Devonshire, and Adelsberg. 

To illustrate the extent to which some of the caves of this formation 
in the South of Ireland stretch, we may mention that, at Nicholastown, 
a cavern, similar to that at Dungarvan, occurs, two miles in length. In 
these caves at Dungarvan, great quantities of bones were lately found 
by Mr. E. Brennan, — consisting, according to Dr. Carte's identification, 
of those of mammoth, bear, rein-deer, horse, hare, &c., &c. Mr. Bren- 
nan's ^per on the subject was published last year in l^e Journal of the 
Boyal Dublin Society Dr. Cwte has kindly permitted us to see these 
remains, now deposited in the Museum of the Eoyal Dublin Society, 
and states that he has not been able to observe traces of gnawing upon 
any of them, which seems to support the view of the absence of preda- 
tory agency as a means of transport, in this instance at least. We were 
not fortunate enough, during the short period we spent in the locality, 
to find any similar remains ; but we observed some of the usual fossils 
of the Lower Carboniferous Limestone, both here and further on along 
the coast at Ba3ryiew, of which the following were the principal :-— 

fEuomphalus pentangulatus. 
Producta Scotica. 
Lima levigata. 
Cardiomorpha oblonga. 
"Actinocrinus triacontadactylus. 
Cyathocrinus pinnatus. 

ICyathophyllum crenulare. 
Lithodendron. 
Amplexus coralloides. 
Fenestella. 

We also observed a nodular structure firequently occurring through- 
out this lunestone ; and the texture of the stdactites, dripping fix>m the 
roo& of these caves, is remarkably clear, hard, and crystalline. 

At Shandon and Bay view, the limestone is of a very light colour, 
and produces tolerably good lime, though not nearly equal to that of 
Carlow, Kildare, and other parts of Leinster. 

At Bayview, we found conglomerate formed of limestone pebbles, of 
considerable size ; the rock also varying much in hardness and textura 
We obtained several specimens of remarkably contorted encrinites : firom 
the appearances observable in some of them, they seem as if motion had 
occurred with imequal sliding parallel to the planes of bedding, causing 
the once circular and perpendicular, but now elliptical, sections of the 
encrinite stems to lie in planes inclined to those of bedding at acute 
angles. 

It might be interesting to examine these examples in connexion with 
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our President's rules for distortion of fossils, published in a former 
number of our Proceedings. 

We again come on tbe Lower Limestone Shale at Ballynacourty, 
where the number of encrinites is positively infinite. The rock is 
simply one mass of encrinites, cemented together by soft shale. 

We also found here specimens of the Pleurorhynehus alaformis, much 
compressed. Near Clonea Castle, at the junction of the limestone and 
shale, wc noticed what seemed at first to be dark-coloured rocks, in a 
small stream which cuts its way to the sea through the fine sand which, 
to a small extent, covers this part of the coast ; but, to our surprise, these 
turned out to be turff principally formed of debris of pine and oak — 
forests of a former age ; it was in the pine of this submerged turf-bog 
that Dr. Farran found the Teredo Norvegiea, an account of which he 
published some few years since in the Journal of the Natural History So- 
ciety of Dublin. 

On passing Clonea, the shore is strewed with debris of sandstone and 
shale in boulders, with coarse gravel, those of sandstone conglomerate 
often very large ; and the shale is here covered above the cliffs, with 
upwards of eighty feet of drift and clay. Presently, we again meet 
the red, purple, and yellow Sandstones ; and at this point data exist for 
determining the whole thickness of the sandstones of the district, — ^it 
being, as it were, epitomized here in one compact wedge, which is inter- 
posed between the Carboniferous and Silurian series. 

Close to BaUyvoyle Head, above the Eiver Tay, we observed faint 
marks, similar to those in the Old Bed Sandstone, before mentioned, 
which may have been plant-remains ; but they were too indistinct to en- 
able us to form a definite opinion as to the geological horizon in which 
they occur. It may be mentioned, that beds of sandstone shale and Yel- 
low Sandstone here alternate, and are often of a micaceous character. 

We next met rocks which, though apparently Igneous, presented 
appearances of stratification so decided, that they may possibly partake 
of Metamorphic character. Close to these, a dyke of greenstone pene- 
trates the Silurian, which here, as well as throughout the whole sec- 
tion, presents a series of synclinal axes, owing, no doubt, to the agency 
of the uptruding greenstone. 

Passing Stradbally at Blind Cove, we determined, by direct obser- 
vation, the greenstone clifBs to rise perpendicularly to the height of 300 
feet out of ^e sea; and in the Silurian slate following, we observed a 
considerable amount of chlorite. 

Still proceeding eastward in the Silurian, we observed a wedge of 
compact Silurian, apparently let in so as to form faults on both sides in 
the face of the cliff, which had evidently been much exposed to disinte- 
grating influences ; a vein of the same formation, strangely twisted, of 
a lighter or whitish-blue colour, appears to have been subsequently in- 
troduced, from the fact of the planes of lamination occupying an oblique 
position^ 

In a direct line, and parallel to the coast, an elvan dyke here occurs, 
broken at intervals, containing copper, which, for the first time, is now 
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met with. We also, in conjunctioii with the Silurian, found quartz and 
calcareous spar distinctly crystallized in one block. We may mention, 
in passing, that the greenstone rocks throughout the district have distinct 
planes, similar to t^ose of bedding. 

At Ballydowane Bay, curious conjunctions and faults occur between 
the Old B,ed Sandstone and surrounding greenstone, as will appear by 
reference to a sketch which we attach. 

Between Emnamoe Head and Bunmahon Head we foimd a large 
piece of rock containing galena. We merely mention the fact to call 
the attention of future geologists in that neighbourhood to the circum- 
stance, as galena has not hitherto been found in the district, at least that 
we are aware of. 

In this locality we obtained good specimens of greenstone porphyry, 
the crystals being of red felspar ; as also specimens of siliceous felspatfaic 
light-green porphyry. Nearer to Bonmahon, the Old Red Sandstone 
again occurs; and the peculiar appearance maybe occasionally observed, 
for which Professor Haughton, in hip late paper on Cyclostigmace®, has 
proposed the term tribolith ; but this structure is much better developed 
in tiie Kiltorkan beds than in those of Waterford. 

The devastation which the sea and land springs are making on this 
coast must be seen to be appreciated. We can easily conceive that, 
within a very short period (geologically speaking), Ireland stretched far 
south iuto the Atlantic Ocean ; and that its Old Bed Sandstone coast, 
now swept away, or only evidenced by detached masses, boulders, and 
shingle, along the shore, once extended, forming an unbroken range, 
fronx Helvick Head, in the county of Waterford, by Milford Haven, to. 
the Bjed Sandstones of Herefordshire. 

From Knockmahon, all along the cliffs, to Dunnabrattin Head, the 
devastating action of the sea is fast antiqaating the most recently con- 
structed maps of the coastline, — carrying away, from time to time, large 
masses of disjointed greenstone and SUurian rock, to mingle with the 
roUed and rouoded debris of the Red Sandstone, which everywhere strew 
the coast. 

We spent five hours, one day, very pleasantly, underground in the 
Tankardstown copper-mines, through the kindness of the manager. Cap- 
tain Francis Bennet; and specimens of the various kinds of gangue, ore, 
and elvan, which occur in them, we have laid on the table for the in- 
spection of the Society. 

We obtained very fine specimens of malleable copper, but only near 
the surface ; the, sulphide appearing in depth as we descended. In one 
instance, in the Bonmahon mine, the lode is interrupted by a band of 
Red Sandstone; there also occur very distinct examples of reversed 
faults. 

In conclusion, we would suggest, that the great disturbing influences 
observable all through the section described in the present communication, 
as shown by the numerous synclinal and anticlinal axes, considered in 
connexion with the distortions of the Carboniferous fossils and the dykes 
mentioned as occurring in the Silurian district, may have arisen from 
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pressures along a fixed line of internal and probably igneous action run- 
ning through Knockmahon, the Wicklow Mmes, Isle of Man, Westmore- 
land, and Kirkcudbright, the active periods of which were successiyely 
recurring, some during the Silurian epoch, and coinciding with K de 
Beaumonts' second Palaeozoic system of disturbances ; another of those 
periods of activity may have been towards the latter end of the deposition 
of the Old Bed Sandstone ; while others, again, may have been during 
the Carboniferous period; and we think that the tribolithic appearance 
to which we before referred, may also tend to corrobor^ite this theory, 
as being proof of sliding having taken place under circumstances of se- 
vere pressure affecting the mass of the Sandstone strata. 



"VIII. — Oir SOKE Anninoirs to the Yellow Sandstone Floea op Do- 
negal. Bt the Rev. Samuel Haughton, F. R. S., Fellow of Tri- 
nity College, and President of the Geological Society of Dublin. 

(Plates III., IV., V.) 

[Bead before the Geological Society of Dnblin, December 12, I860.] 

Some weeks ago, Mr. William Harte, Surveyor of the county of Donegal, 
having discovered some fossil plants at Damey, near Dunkineely, county 
of Donegal, forwarded them to me for examination. On inspection, I 
recognised several of them as old Mends, and others illustrating new fea- 
tures in the structure of known fossil plants of the Yellow Sandstone 
Period ; while one of them appeared to me so completely novel, as to 
warrant me in bringing it under the notice of this Society. 

This fossil is evidently the cast of the mid-rib and lateral branches of 
a large leaf, and appears to be exogenous. Professor Harvey, however, 
considers it may be endogenous, and quotes, in illustration of this view, 
the leaves of the Aroidese. 

It bears so striking a resemblance io ihe Dicti/ophi/Uum erasiin&rvium 
of Lindley, that I do not hesitate to place it in that genus, and to give 
it the name DietyophyUum Damiense, from the Yellow Sandstone loca- 
lity in which it was found. 

The other plants found by Mr. Harte bear a striking resemblance to 
the Lepidodendron Griffithii, found at Eiltorcan by Dr. Carte, and de- 
scribed by A. Brongniart I believe, however, that this species and the 
so-called Knorrias of the south of Ireland and Germany are identical with 
the plants which I have elsewhere referred to the genus Cyclostigma. 

Another of the plants found by Mr. Harte is a Stigmaria, exhibiting 
the remarkable peculiarity of a central " core," or axis, which is itse5 
marked with the leaf-scars, to which the term Xnorria has been applied. 

DESCRIPTION OF THE PLATES. 
plate ni. 
DictyaphyUum Damiense. — Cast of the mid-rib and lateral nerves of 
ft large fossil leaf, showing, apparently, exogenous reticulation. 



22 THX DUBUK aVAJtXEBLT JOUBNAL OF SOIEKCE. 

PLATE lY. 

8tigmaruk — Showing the lateral rootlets and Cyclostigmatic mark- 
ings peculiar to the genus, with the minute dot in the centre of each, cor- 
responding to the hundle of woody fibres; also exhibiting the central 
''core/' with its Lepidodendriform, or Knorria-like markings. 

PLATE V. 

(a) Cast of a povtion of the leaf or bark of an unknown fossil plant. 
* (h) Cyclostigma (Lepidodendron) Grifflihii (A. Brongniart), showing 

the dichotomous branching and peculiar arrangement of the 

leaf scars. 
{e) Another specimen of ditto. 



IX. — A NEW PmoGirosTic ABEAirGEicEirr of the simple Misekals hi- 
THEKTO FOUND IN Ibeland. Bt Aqtjilla Smith, M.D., M.B.I. A. 

[Read befora the G«>logleal Society of Dnblin, Jane 18, I860.] 

[The Peesident stated that Dr. Aquilla Smith had entrusted to him 
his numerous notes on Irish Mineralogy, which in his (the President's) 
opinion were of the highest interest and value, both in a histojicai and in 
a scientific point of yiew. It was his intention to bring these notes from 
time to time before the Geological Society, and to add to them such con- 
tributions as his ownknowledge of Irish minerals enabled him. As a com- 
mencement, he introduced to their notice the following tabular classifica- 
tion of Irish Minerals, founded altogether upon theirpyrognostic characters. 
It was quite unnecessary for him to comment on Dr. Smith's known 
skill in the use of the blowpipe, which he regarded as the most valuable 
instrument in the possession of the mineralogist He had himself, under 
Dr. A. Smith's instructions, attained to some skill in the use of this 
weapon, and felt much pleasure in bearing his testimony to the value 
and accuracy of the following classification.] 



" The merit of minenlogy Beeme to me to consist in presentiog such erittria m may 
enable lu to dietingnieb minerals in the shortest, easiest, and sorest manner." 

KiRWANf 1784. 

Class I.— FFSIBLE. 

Order I. — GoHBUSTrBLE. 

Div. I. — Combustible with flame. 
Div. II.— ^Combustible without flame. 
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Order II.*-.lNGaicBi78iiBLE, 

Div. I. — ^Fufle into a slag or bead.* 

A. With exfoliation, intumescence, or effervescence.f 
a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 
h. Bead coloured. 

1. Form a slag or scoria. 

2. Form a perfect bead or globule. 

B. Without exfoliation, intumescence, or effervescence. 
a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 
h. Bead-coloured. 

1. Not metallic nor magnetic. 

2. Metallic or magnetic. 

Div. f I — Fuse on the edge, but do not form a bead. 
a. Fused portion colourless or white. 

1. Anhydrous. 

2. Hydrous. 

h. Fused portion coloured or black. 

1. Not magnetic. 

2. Magnetic. 

Class n.— INFUSIBLE. 
Order I. — Effebyescs with Acids ob with Bo&ax. 
Order II. — Do hot EirxBYESCB with Acids ob with Bobax. 
Div. I. — ^Hardness under 6, or yield to the knife. 
Div. II. — Hardness above 6, resist the knife. 

APPENDIX. 
Minerals not arranged. 

CLASS I. 

Obdeb I. 

I. Division Comhustihlewiih flame. 

1. Sulphur. Pale yellow colour, bums with a blue flame, and 
soffocating odour. 

2. Amber. Yellow, becomes electric by friction with a piece of silk 
or woollen cloth, and attracts light bodies. 

3. Bituminous Wood. Brownish black, bums with a weak flame. 



• The aa»y should be (he size of a common pin's head. 

t DecrepitaUon is not a pennaaent character, even in specimens of the same species, 
e. g. flaor spar and solphata of batytes. 
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4. BituminoiLB Coal. Black, bums with a bright flame and much 
smoke. 

n. Diyision. — Comhustihle without Jlame. 

6. Gray Antimony. Heavy, melts flrst, and emits strong sulphurous 
odour. 

6. Anthracite. Light, colour black, bums slowly. 

7. Graphite. Grayish black, soils paper, bums verj^ 8hu?ly. 

Order II. — ^Incombustibeb. 

I. Birision — Fuse into a slag or head. 

A. With exfoliation, intumescence, or effervescence. 
a. Bead colourless or white: 

1. Anhydrous. 

8. Prehnite. Pale yellowish green, fuses readily with borax. 

9. Scapolite. With borax it ^ses with effervescence until the assay 
is entirely dissolved. 

10. Spodumene. Contains lithia, and tinges the flame carmine red, 
when its proper flux or test is used. 

1 1 . Pearlstone. Occurs in globular concretions, and fuses with some 
difficulty. 

2. Hydrous. 

12. Selenite. Exfoliates or curls up ; yields to the nail. 

13. Stilbite. Ditto, ditto. 

14. Heulandite. Ditto, ditto, high pearly lustre. 

15. ApophyUite. Ditto, ditto, square pnsms, or some with 
four-sided pyramids. 

16. Thompsonite. Ditto, ditto, in long radiating prisms. 

17. Skolezite. Ditto, ditto, ditto. 

18. Chabasie or Levyne. Intumesces much, does not gelatinize in 
warm nitric acid. 

19. Laumonite. Gelatinizes, in nitric acid. 

20. Mesole. Ditto, ditto, in globules of a radiated 
structure. 

21. Chalilite. Ditto, ditto, amorphous, colour red- 
dish or yellow. 

22. Killinite. Found only in granite at KiUiney, county of Dublin. 
Note. — Nos. 13 to 21, inclusive, are found only in trap rocks, and 

chiefly in the north of Ireland. 

h. Bead coloured. 

1. Porm a slag or scoria. 

23. Epidote or Zoisite. Baikalite. 

24. Dark-green Tourmaline. 

2. Porm a smooth bead. 

25. Idocrase. Hardness = 6*0. 

26. Talc. Soft;, in thin laminae, not elastic. 

27. Mountain Cork. Amorphous, yields to the nail. 
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Oeseb II. 

I. Diyision. — Ikise into a slag or head. 

B. JTithout exfoliation, intumescence, or effervescence. 
a. Bead colourless or white. 

1. Anhydrous. 

28. Fluate of Lime. Purple colour, corrodes glass when heated 
with sulphuric acid, crystals cubic. 

29. Sulphate of Barytes. Heavy. 
80. Sulphate of Strontian. 

31. Phosphate or Lead. Porms a polygonal bead, and yields lead 
when fused with carbonate of soda* 

2. Hydrous. 

32. Gypsum or Vulpenite. SofL 

33. Erinite. Soft. 

34. Hydrolite. 

35. Philipsite. 

36. Harmatome. In quadrangular prisms, forming macles. 

37. Natrolite or Lehuntite. Fuses slowly with borax. 

38. Mesotype. 

39. Antrimolite. 

40. Harringtonite. 

41. Analcime. 

Note. — Nos. 32 to 41, inclusive, are found in the trap districts, 
chiefly in the north of Ireland. Harmatome occurs on granite in the 
county of Wicklow. 

h. Bead coloured. 

1. Not metallic nor magnetic. 

42. Essonite. Amorphous, bead translucent, greenish. 

43. Garnet. Crystallized, bead black. 

44. Chlorite. Green, soft, granular, amorphous, 

45. Kirwanite. 

46. Actinolite. 

47. Hornblende. 

48. Augite. 

49. Lievrite. 

50. Pitchstone. ^ 

2. Metallic or magnetic. 

51. Gold. 

52. Copper. A malleable bead. 

53. Red Oxide of Copper, Tile Ore. Ditto, 

54. Black Oxide of Copper. Ditto. 

55. Green Carbonate. Effervesces with acid, 

56. Blue Carbonate. Ditto, 

57. Brittle Silver Ore. 

VOL. I. — n. Q. J. s. X 
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58. Galena. 

59. Carbonate of Lead. Effervesces with acid. 

The Nos. 51 to 59 yield a malleable bead. 

60. Vitreous Copper. 

61. Purple Copper. 

62. Fahl Ore. 

63. Copper Pyrites. 

64. Sulphuret of iN'ickeL In deHcate acicular crystals. 

65. Grey Cobalt. Colours borax deep amethyst colour. 

66. Eed Cobalt. Ditto. 

67. Wolfram. 

Obdeb II. 

II. Division. — Fuse on the edge, hut do not form a head. 

a. Fused portion colourless or white. 

1. Anhydrous. 

68. Asbestus. Fibrous. 

69. Amianthus. Ditto. 

70. Tremolite. Ditto. 

71. Finite. Six-sided prisms, hardness = 25. 

72. Apatite. Ditto, hardness = 5*0. 

73. SahUte. 

74. Felspar. Hardness =6-0. 

75. Adularia. Ditto. 

76. Albite. Ditto. 

77. Moonstone. Ditto. 

78. Labradorite. Ditto. 

79. loUte. 

80. Indicolite. Dark blue, in long prisms. 

81. Beryl. In six-sided prisms. 

2. Hydrous. 

82. Plinthite. 

83. Steatite. 

84. Serpentine. 

85. Sclullerspar. 

86. Chiastolite. 

h. Fused portion, coloured or black. 

1. Not magnetic before or after roasting. 

87. Mica. Soft in elastic laminae. 

88. Bed Manganese^ Colours borax deep purple. 

89. Calamine. Effervesces with borax. 

90. Blende. In a strong heat its edges round off, but do not fiise ; 
it is yellow while warm. 

91. Sphene. 

2. Magnetic before or after roastiBg. 

92. Carbonate of Iron. Effervesces with borax. 

93. Eed Hematite. Streak red. 



•KITH — ^nuaH MIKSEALS. 27 

94. Brown Hematite. Streak yellowish brown. 

95. Specxilar Iron, Micaceous. Streak red, transmits a red colour. 

96. Magnetic Iron-stone. Magnetic before roasting. 
Magnetic Iron-sand. Ditto. 

97. Oxydulous Iron. Ditto. 

98. Arsenical Iron. Emits smeU of arsenic. 

99. Iron Pyrites. Emits smell of sulphur. 

100. Clay Iron-stone. 

101. Meadow Iron Ore. 

106. Nigrine. 

107. Phosphate of Iron. 

Class n INFUSIBLE. 

Order I. — Effebybsgi with Aoms ob with Bobix. 

108. Calcareous Spar. 

Schiefer Spar. 
Rock Milk. * 
Chalk. 
Swinestone. 
Dolomite. 

109. Arragonite. Contains Strontian. 

110. Pearl Spar. 

111. Carbonate of Magnesia. 

112. Carbonate of Strontian. Colours the flame caxmine red. 

113. Carbonate of Zinc. 

Order II. — Do vot EFraBTiscB with Acd)b ob Bobai. 
Div. I. — Hardness under 6-0, or yield to the knife, 

114. Nacrite, ,, = 3*25. In small acalea. 

115. lithomargey „ 2*5. Amorphous. 

116. EhodaHte, ,, 20. 

117. WaveUite, „ 3*5. In radiated globulee. 

118. Earthy manganese, „ 1*0. Colours borax deep puipla 

119. Compact. Ditto. 

120. Grey. Ditto. 

Diy. n. — Hardness above 6*0, or resist the knife. 

121. Tinstone. 

122. Chrome iron. Colours borax green of rich colour. 

123. Butile. 

124. Grenatite. 

125. Andalusite. 

126. Quarts, rock-crystal, Ac. 

127. Olivine. 

128. Topaz. 

129. CoTundum. • 



2S 
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APPENBiX. 

Contaming mineralB mentioned in the Catalogae of GKesecke, &c., but not 
included in the foregoing arrangement : — 

No. inOiesecke's Catalogue, 76. Porcelain clay. 

77. Pipe do. 

78. Slate do. 

79. Clay-stone. 

80. Tripoli. 

81. Alumstone. 

82. Bituminous slate. 

83. Drawing slate. 

84. "Whet slate. 

85. Clay slate. 

86. Alum slate. 
89. Potstone. 
99. Wacke. 

100. Iron clay. 

101. Green earth. 

103. Bole. 

104. Cimolite. 
107. Nephrite. 

158. Slaggy mineral pitch. 

159. Bog tallow. 
222. Orihite. 



eSirEBA.L LAWS OF THE EEFBCT OF HEAT, FLUXES^ ETC., ON TV EAKTHT 
IHNEBALS. DEDUCEI) FROM EXPEETMETTTS BY A. SMITH. 

1st Class. — Compounds of Silex, Alumina, Iron, Water, &c. 

In the forceps most of them are infusible, those containing a large 
portion of iron glaze or fiise on the edge, in proportion to the quantity 
of iron they contain ; with borax, they are almost insoluble. The anhy- 
drous species are hard : those which contain water in chemical combi- 
nation are rather soft. They all become blue when heated with solution 
of nitrate of cobalt, except such as contain iron. 

2nd Class. — Compounds^ of Silex, Ahimina, Alkalies^ Iron, Water, &c. 
In the forceps they all fuse quietly (?) on the edge : some form a bead. 
With borax, most of them dissolve slowly ; a few more readily. -The 
anhydrous species are harder than the hydrous : some of the latter gela- 
tinize in nitric acid. 

3rd Class. — Compounds of Silex, Alumina, Lime, Iron, Water, &c. 
In the forceps all fuse, most of them with intumescence, and form a 
bead readily. With borax, all dissolve ; many speedily, some slowly. 
Hardness of the anhydrous species generally from 6 to 7 ; of the hydrous, 
irom 3 to 5. 



OBIPFITH^-FOSSIL AND MINI17G LOCALITIES. 29 

4th Class. — Compounds of SiUx, Alumina, Ma^nena, Iron, "Water, &c. 
In the forceps all fiise on the edge ; some form a bead. With borax, 
all dissolve ; some speedily, some slowly. 

5th Class. — Compounds of Lime and Acids, 
The carbonates are iofusible ; the others are fiisible. With borax, all 
dissolye ; some speedily, the carbonates with effervescence. 

6th Class. — Compounds of Silex, Magnesia, Iron, Water, &c. 
Infusible, or fiise slowly on the edge. With borax, dissolve very 
dowly. 

7th Class, — Compounds of Silex, Magnesia, and Lime. 
AU fusible ; some readily, some on the edge. All soluble in borax j 
some readily, some slowly. 

8th Class. — Compounds of Barytee, Strantian, and Acids, 



X. — The LocALnrBs op the Ibish Cahbonipeboxts Fossils, ah- 

BANOED ACCOBDHTG TO THE STEATieSAPHICAL SUBniVISIONS OP THE 
CABBOIOPEBOirS BySTEH AnOPTEn IN THE GEOLOGICAL MaP OF IbE- 
ULNn, WITH THE IbISH MiKINO LOCALITIES AS APPENDED TO THE 

Synoptical Table op Eossils, engbaved on the Maboin op that 
Map, and as obioinally compiled pob the Use op the Genebal 
Valuation op Ibeland. 

By Sib Bichabd Gbippith, Eabt., LL.D., F.G.S., &c., &c. 
[Read before the Geological Society of Dublin, March 10, I860.] 

The synopsis of the fossils collected by me from the Carboniferous Lime- 
stone of Ireland, as at present contained in my cabinet, was originally 
intended to form a portion of an extended work, explanatory of the de- 
tails of my Geological Map ; but duties of a public nature having hitherto 
prevented the execution of my design, I am induced to submit to the 
members of the Geological Society of Dublin, the authentic Tables, ori- 
ginally prepared according to my ,views of the natural subdivisions of 
the Carboniferous Limestone system of Ireland, and engraved, in a con- 
densed form, in the ye^rs 1853-4^5, on the margin of the map before 
mentioned. 

The want of a general geological description has, however, in some 
measure been supplied by the publication, in the " Journal of the Geolo- 
gical Society of Dublin," of numerous papers which, on various occasions, 
became necessary to explain or defend the views of the Carboniferous 
System as developed in Ireland which I have adopted ; and I may mention, 
that, with a view to a more extended circulation of the " Synopsis of the 
Characters of the Carboniferous Limestone Fossils of Ireland," I intend to 
offer to the public the copies of that work now remaining in my possession, 
with an adaptation of ttie following Tables appended, by which I hope 
io render the work more generally useful than it has hi&erto been. 
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In my original examinationB of the ootintry, I found that its looal 
peculiarities naturally suggested other stratigraphical subdiyisions and 
wider generalizations than were suppHed by any arrangements existing 
at the time, and which were principally applicable to England ; and in 
this viQWy while adhering as much as possible to the systems of preceding 
geologists, I did not scruple to make such modifications and additions as 
appeared to me necessary to exhibit clearly the true stratigraphical suc- 
cession presented by the rocks of which our Carboniferous Limestone 
system is composed ; and this object was not finally completed until I 
had thoroughly examined, in every part of Ireland, the suocession of 
these strata as they occurred between their immediate base, resting on 
the Old Hed Sandstone, and their termination, at the commencement of 
the Coal series ; and by this means I have been enabled to engraft several 
additional members on the Carboniferous Limestone system, which are 
altogether wanting, or so slightly developed, in England and Scotland, 
as nearly to pass unnoticed, or to be considered merdy as accidental va- 
riations. 

I have 80 frequently given descriptions, more or less detailed, in dif- 
ferent papers and publications, relative to the several groups of whioh 
the Irish series consists, that it is almost superfluoiis to repeat them in 
this place ; but to save troublesome references, I shall briefly recapitulate 
a few of the leading facts. I should premise that the several subdivi- 
sions in the system which I have introduced are based chiefly on litho- 
logical character and stratigraphical position, aided by fossiliferous evi- 
dence ; and in regard to any group of the series which may appear to 
some geologists to require farther elucidation, I expect to be enabled, on 
some future occasion, to submit the result of my continued researches to 
the Society. 

The Carboniferous system in Ireland is separable into three leading 
groups, each distinguished by the difference of their lithological cha- 
racter and composition, as well as by the persistence of their relative 
positions, — ^this latter being strikingly exhibited in numerous sections 
made by me in various parts of the country, some of which I have had en- 
graved on the margin of my Qeological Map; and taking into account the 
agreement which tiie contained fossils maintain with similarity of litho- 
logical character, I am of opinion that the geological divisions adopted 
by me are entitled to attentive consideration. 

Considering the comparatively early period at which Professor M'Coy 
was employed in examining the fossils described in the Synopsis above in- 
ferred to, it was only to be expected that certain modifications of his views 
would arise as discovery advanced ; but these have hitherto, been chiefly 
limited to the genera of Brachiopoda, which have been studied with so 
much ability and success by Mr. Thomas Davidson, to whose works I 
beg to refer on the subject ; but the synopsis will continue an indispens- 
able reference for the fossils described therein for the first time, which 
amount to upwards of 450. 

The several members of the Carboniferous system were originally 
proposed by me in the Beport of the Irish Railway Commissioners, pre- 
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sented to Parliainent inthe year 1838 ; and ihey were further deycloped 
and matured at various meetings of the British Association, especially at 
that held at Manchester, in the year 1 842, — ultimately assuming the oom- 
plete form of which I beg now to offer the following brief description : — 

Commencing at the base, the first, or Yellow Sandstone group, which 
rests conformably on the subjacent and hitherto non-fossiliferous Old Red 
Sandetone, is divisible into two members — ^namely, Yellow Sandstone 
proper, and Carboniferous Slate — ^the latter of which frequently assumes 
the character of Lower Limestone Shale, ihe whole group being inti- 
mately connected with the next overlying series. The first-named 
member consists of yellowish, white, and variously-coloured sandstones 
and conglomerates, having occasional interstratifications of Arenaceous 
Limestone and Arenaceous Shale ; while the last, in ascending order, is 
composed of shales or argillaceous strata, occasionally alternating with 
limeetone, in tiie northern and midland districts of Ireland, but which 
become towards the southern shore of the counties of Cork, Waterford, 
aaid Kerry, a true Carboniferous roofing-slate, having planes of cleavage. 

Amongst other fossils, characteristic respectively of cither subdivi- 
sion, the fish remains, as JBoloptychius of the Yellow Sandstone shales 
of the valley of Ballinascreen, in the county of Londonderry, and the 
I^mdmia of the fissile Carboniferous Slate of the Old Head of Einsale, 
in tibe county of Cork, may be ^ecially mentioned. 

Carbonif^ous plants of a remarkable character (some of which I have 
enumerated in the Tables engraved on the margin of my Geological Map) 
are found to occur at the base of this group, such as the Sphenopteris 
JEKbemiea and Cyelostigma of Eiltorcan, Tallow Bridge, &c., the large 
fiNNdl-tree {Stigmarta), obtained by me, at Mac Swyne's Bay, in Donogd, 
'wMch also occuiB at the north coast of Mayo, with marine fossils, exo- 
genous wood, &C., identifying both localities with certain German beds 
st Landeshut and Haynichen, many specimens of which are in the 
possession 6f Professor Haughton, besides Sigillaria, Lepidodendron, 
^. ; and it is probable that these descend much ferther down into the Old 
Bed Sandstone than has hitherto been supposed ; upon the evidence of 
which, as I have elsewhere observed, it is possible that the Irish Devo- 
nian series may ultimately be included as a member of the overlying 
and canformable Carboniferous Series. It was in the YeUow Sand- 
stone group, in the same beds containing the Stigmaria of Mac Swyne's 
Bay, ^t if r. Harte, County Surveyor of Donegal, lately discovered the 
gigantic cabbage-like leaf, similar to the DictyophyUum €ra$s%n&rvium 
of the Kcw'Eed Sandstone, which we may expect to have Mly described 
by onr President on a fhture occasion. 

Still ascending, we find, in conformable succession, the Carboniferous 
Limestone series, or second group of the system, which clearly exhibits 
a triple arrangement, being divisible into a lower and upper bluish-gray, 
subcryBtalline, and highly fossiliferous limestone, which are separable 
from eadi other by the interposition of beds of dark-gray shale, occa- 
sionally altemati]^ with dark-gray, impure, argiUo-siHceous limestone, to 
which, as the middle member of the Carboniferous Limestone group, I 
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have applied the provincial term ** Calp," originally adopted by the late 
Mr. Kirwan, from [an expression locally used for rocks of this mineral 
character, which in various parts of Ireland, especially in its midland 
and eastern district, from Edgeworthstown to Dublin, occupy a large 
superficial area. The Calp series, in certain districts of the l^orth of 
Ireland, consist of an upper and lower shale, having a fugitive bed of 
yellowish-gray sandstone intercalated, which latter disappears as we pro- 
ceed to the south and east, where the Calp strata, though of moderate 
thickness, forms, from its superficial extent, a geological feature of much 
importance in an agricultural point of view, as affording valuable and 
improving pastures, remarkable for the production of cocksfoot and 
other superior feeding grasses. 

The great Carboniferous Limestone plain of Ireland, which is highly 
fossiliferous, occupies nearly two-thirds of the country; and the soils re- 
sulting from its disintegration', though variable in quality, are of great 
natural fertility, becoming unusually productive upon their intermixture 
with granitic and other rocks in a state of decomposition. Many of the 
fossils which occur in the limestone group are common to the other sub- 
divisions of the system ; but distinct mineral conditions will be found to 
be accompanied by a corresponding peculiarity of prevailing fossils. 

Eesting conformably upon the Upper Carboniferous Limestone, we 
arrive at the strata of the Coal series, which, forming the third group of 
the system as arranged by me, is again divisible from its base into a mill- 
stone grit, a lower, and an upper Coal series. 

The miUstone-grit formation consists of an upper and lower yellowish- 
white sandstone, separable by the interstratification of beds of black shale, 
and occasionally limestone, which contain nearly every class of the ordi- 
nary Carboniferous fossils — ^these, however, being generally much inferior 
in size to those occurring in the lower members of the system. 

In common with the sandstones, impressions of coal-plants also occur 
in these shales, and they sometimes accompany the marine remains, 
amongst which latter it is remarkable that Posidonia and Goniutites 
ttriolatus extend from the Carboniferous slate, at the base, to the mill- 
stone grit, at the top of the series. 

The upper and lower Coal formations are characterized, as in Eng- 
land, by the usual plants ; but the MoUuscan remains, which hitherto 
seem to consist of only one species of fresh-water bivalve, like Modiola 
with a portion of a Tnlobite, appear to have a very local existence in our 
coal- fields, which, notwithstanding the imusual development of the Car- 
boniferous system in Ireland, do not justify any promise in regard to 
their comparative commercial value, — ^tiie bitununous coal of the country 
being limited to isolated districts of small extent in the North of Ireland, 
which have nearly, if not altogether, been worked out ; and the, coal- 
fields of the sout5iem counties supply only anthracite. In an agri- 
cultural point of view, lands of superior fertility are often found to occur 
along the boundaries of junctions between the Upper Carboniferous Lime- 
stone and the shales of the Coal series, notwithstanding the sterility 
usually existing in the interior districts of the latter. 
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I have only to hope that the for^;oiiig brief description will be suf- 
ficient to exhibit the principles by which I have been guided in the 
execution of an enterprise undertaken in an unknown field, the difficul- 
ties of which, it will be admitted, could only have been overcome by the 
adoption of a system suited to the peculiarities of the country. 

I have thought it desirable to add an appendix of the Irish mining 
localities, compSed from the Greological Map for the use of the General 
Valuation of Ireland; but I have not ventured to offer any opinion 
respecting their productiveness in a commercial point of view, as the 
development of the value of mining property is rather the concern of in- 
dividual enterprise. 



ABSTKACT OF CARBONIFEROUS LOCALITIES, WITH THEIR POST- 
TOWNS, DIVIDED INTO COUNTIES. 



Saltpans, BaUycastle. 



iNTKIK. 

Tomaroan, BaUycastle. 



ABUAGH. 



Annahugh, Armagh. 
Ballygasey, Loughgall. 
Cabragh, Armagh. 
Downs, Armagh. 
Dmmmanbeg, Armagh. 
Brummanmore, Armagh. 
Enagh, Tynan. 
Famiaca£^, Armagh; or Bed Bam, 

Armagh. 
Fellow's BLall, Tynan; or College 

Hall. 



Kilmore, Armagh ; or Eglish. 

Lisadian, Armagh. 

New Eoad, Armagh. 

Bed Bam, Armagh, or Farma- 

caflfy. 
Salter's Grange. 
Tullyard, Armagh. 
TuUyree, Armagh. 
Tynan. 



CAVAN. 



Aghaboy, Swanlinbar ; or PoUna- 

goUum, Swanlinbar. 
Alt^n, Stream, Armagh. 
Ballyconnell, Ballyconnell. 
donkeiffy, Virginia. 
Countenan, Stiadone. 
Cuilcagh Bridge, Swanlinbar. 
Gibber Bridge, Kingscourt. 
Golin, Cavan. 



Kilmore, Cavan. 
Xilleshandra, Cavan. 
Laragh, Stradone. 
PoUnagoUum, Swanlinbar, or Agh- 
aboy. 
Townparks, Eilleshandra. 
Swanlinbar. 
Swellan, Cavan. 
Virginia. 



CAKLOW. 



Bannaghagole, Leighlin Bridge. 
BOboa Colliery, Carlow. 



Old Leighlin, Leighlin Bridge; 
and Raheen, Leighlin Bridge. 
Eaheendoran, Carlow. 
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CLABE. 



Belfield, Milltown Malbay. 
Cahir Eusli, Milltown Malbay. 
Cloonlara, Glare ; Meelick Chapel, 

Clare; Coolin, Corofin. 
Derrybryan, Clare; and Incbiqum, 

Corofin. 



Doon, Mount Phelini, Eimistymon< 
Kilkee, Milltown Malbay. 
Eilmacduagh, Gort ; at Boston 

Chapel. 
Meelick Chapel, Clare, or Cloonlara. 
Scarriff, EiJlaloe. 



Annagh, Charleville, 
Arraglin Bridge, Kilworth, 

Fennoy. 
Ballinhassig, Cork. 
Banteer, Kanturk. 
Bantyre, Cork, 
Ballybeg, Buttevant 
Ballygarvan, Cork. 
Ballymakean, Kinsale. 
Blackball Head, Xenmare. 
Blackrock, Cork. 
Canigaline, Cork. 
Castlecree, Doneraile. 
Castlerichard, Middleton. 
Castlesaffron. 
Castletownsend, Cork. 
Cove, Cork. 
Derrylief, Cork. 
Doneraile, Doneraile. 
Dromagh Colliery, Kanturk. 
DunaUy, Cork. 



COBK. 

Dunboy Point, Castletown ; Bear- 
or haven, E. of Blackball Head. 

Fortwilliam, Doneraile. 
Garryvessoge, Kanturk ; and Glen- 

ganfPl 
Gurteen Colliery, Banteer. 
Gurteenroe, Bantry. 
Killingley, BaUea. 
Kingwilliamstown, Castlcisland. 
Kilkatem, Berehaven. 
Ledwithstown. 
Lispatrick, Cork ; Old Head of 

Kinsale. 
Little Island, Cork. 
Middleton, Cork, 
l^ohaval, Kinsale. 
Reendonoughan, Bantry. 
Rinniskiddy, Cork. 
Shanbally, Carrigaline. 
Streamhill, Doneraile. 
Tankardstown, Kildorrery, 
Town of Bantry. 



DONEGAL. 



Abbeybay, or Abbeylands, BaUy- 
shannon. 

Aighan Bridge, Dunkineely. 

Ardlou^hill, Ballyshannon. 

Ballybodonnell, Dunkineely. 

Bruckless, Dunkineely. 

Bundoran, Bundoran, or Bally- 
shannon ; Donegal Bay, "West 
Coast. 

Doonn, Donegal. 

Doorin Point 

Drummeenanagh, or Thrushbank. 

Drummagroagh, Ballyshannon. 

Dunkineely. 

Esk Lough, Donegal. 



Finner, Bundoran. 
Greaghs, Ballintra, or Donegal. 
Inver, Donegal. 
Kilcar. 

Killaghtee, Dunkineely, or Done- 
gal. 
Laghy, Donegal 
Lisnapaste, Ballintra. 
Mac Swyne's Bay, Dunkineely. 
Rahan's Bay, Dunkineely. 
St. John's Point, Dunkineely. 
Spierstown, Donegal. 
Stridagh Point, Donegal. 
Thrushbank, or Drummeenanagh. 
TinnycahilL, Donegal. 
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Castle Espie, Comber. 



DOWN. 

Cultra, Hollywood 



ouBLnr. 



Baldongaiiy Skerries. 

Ballykea, Skerries, orDrumlatteiyy 

Skerries. 
Clontarf, Dublin. 
Courdongh, Balbri^an. 
Curkeen, Skerries, or Eush. ' 
Dminlattery, Skerries, or Bally- 

kea. 
Flemingstown, Balbri^an. 
Howth, Dublin. 
Lane, Skerries. 



Loughshinny, Bush. 

Malahide, Malahide. 

Milverton, Skerries. 

Naul, Balbriggan. 

Oldtown, Dublin. 

Bush, Bush. 

St. Doolough's, Dublin. 

Salmon, Man of War, Balbriggan. 

Poulscadden, BLowth. 

Baheny, Dublin. 

Bathbale, Swords. 



FSRMAFAOH. 



Ardatrave, Kesh. 
Agharainey, Kesh. 
Ballylucas, lisbellaw. 
Bannaghbeg, Kesh. 
Bannagh Biver, Kesh. 
Bellanaleck, EnniskOlen. 
Belmore Mountain, Enniskillen. 
Boa Island, Kesh ; Lough Erne. 
BoheiToy, Churchill. 
Boheyny, Enniskillen. 
Bunnaninver, Kesh, or Archdall. 
Callaghan, Belleek. 
Cam, Edemy. 
Carngolagh, Belleek. 
Carrickoughter, Kesh. 
Carrickreagh, Enniskillen. 
Carrowtremal, Enniskillen. 
Castle ArchdaLL 
Churchill, Vicinity of. 
Clareview, Kesh, or Lisnarick. 
Cleenishganre, Enniskillen. 
Corlave Bridge, Kesh. 
Comacairow, Enniskillen. 
Comagrade, Enniskillen. 
Corrick, Dramieran; Lough Lei- 
trim. 
Crevenish Island. 
Cniraghmore, Pettigo. 
Deerpark, Edemy. 



Derrygonnelly. 
Derrynacapple, Kesh. 
Derrjnnillan, Enniskillen. 
Drum, Edemy. 
Drumbrick, Edemy. 
Drumcurren, Kesh. 
Drumgowna, Kesh. 
Drumieran, Edemy. 
Drumkeeran, Edemy. 
Drumreask, Churchill. 
Erne Lough, Fermanagh. 
Edemy. 
Glassdrumman. 
Gubbaroe, Kesh. 

Kesh, Fermanagh, or Tullana- 
^guiggy. 

Kilcar, Belturbet. 
Knockninny, Enniskillen. 
Leam, Tempo ; Moneybum Biver. 
Meenmossoge, Edemy. 
Mullans, Boa Island, Kesh. 
Oughterdrum, Belleek. 
Poulafooca, Churchill, or Shean. 
Scolban Lough, Belleek. 
Shean, Churchill, E. of Belleek ; 

or Poulafooca. 
Bing, Enniskillen. 
Tullanaguiggy, Fermanagh, or 

Kesh. 
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GALWAT. 



Athenry, and between it and Tuam. 

Aughliham. 

BaUinfoyle. 

Caheratrim, Loughrea. 

Cappamoyle, Athenry. 

Carrowntobber, Athenry. 

Cong. 



Cregganore, Gort, E. of OasUeboy, 
or Toberellathan, and Derry- 
brian Mountains. 

Portumna, Galway. 

Toberellathan, or Creggpnore. 

Woodford, Loughrea. 



JCEBBT. 



Ballymacelligut, Tralee. 
Brickeen Bridge, Killamey, and 

Brickeen Island. 
Castleisland, Castleisland. 
Castleogary, Tralee. 
CollaruB, Kenmare; Ardgroom 

Harbour. 
Currens, Tralee, or Castleisland. 

KILDAE-E. 

Ardclogh, Rathcoole, or Kildare. Castledermot. 
Ardpodien, Kildare. Millicent, Clane. 

Boston, Rathangan. 

KILKENNY. 



Kenmare. 

Loughnacree, Kenmare ; Kilmi- 

chaelogue. 
Muckruss, Killamey. 
MuUaun, Ballybunnion. 
New Canal, Tralee. 
Eoughty Bridge, Kenmare. 



Coolaghy. 

Firoda, Castlecomer. 



Ballard. 



Kiltorcan, Ballyhale. 
Skehana, Castlecomer. 



KINO 8 COUNTY. 

Banagher. 



LEITBIM. 



Aghakilfaun, Mohill. 

Aghamore, Bundoran ; or Ballin- 

^ trillick, Bundoran. 

BaUinafad, Boyle. 

Ballintrillick, Bundoran, gr Agh- 
amore. 

Benbo, Manorhamilton, or Morera. 

Black Lion, Enniskillen. 

Bleankillew, N. of Drumod, Shan- 
non Shore, and Caimclonhugh 
Mountains, middle district. 

Braulieve Mountain, Black Lion. 

Cavan, Aghamore. 



Corry, Drumkeeran. 

Derreens, Drumkeeran. 

Drumard. 

Drumconny, Cloone. 

Drumod, Mohill. 

Feamaght Lough Biv., Mohill. 

Loughallen, Carrick-on- Shannon. 

Manorhamilton, Manorhamilton. 

Mohill, or Ussaun. 

Morera, Manorhamilton. 

Trean, Lurgan ; Bar. of Mohill. 

TuUyoran, Mohill. 

Ussaun, or Mohill. 



LIMERICK. 



Chicken Hill, Kilmallock. 
Foynes, Askeaton. 



Kilmallock, Limerick. 
Moymore, Tulla. 
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LOySONDXBBT. 



Ballynure, Maghera. 

Banada, Braperstown, at Bar. 

BoTindarj, or Moneyneany. 
Corick, Draperstown, or Corick 

Biv., orWhitewater, Oloughfn. 
Cullion, BraperBtown. 
Desertmartin. 
Dromard, Draperstown. 
Eallagloon, Maghera. 



Forge Bridge on Drumconready. 

Moneyneany, or Banada, Drapers- 
town. 

Mormeal, Draperstown. 

Moyheeland, Maghera, or Drapers- 
town. 

Blievegallion, Magherafelt. 

White Eiver, Cloughfin, Drapers- 
town, or Corick. 



LONOFOfiD. 



Ballymahon. 
Carrickboy, Longford. 
Carrickduff, Granard. 
Comadowagh. 
Granard, Granard. 
Kilcommock, Longford. 



Monaduff, Dromlish. 
Mullawornia, Ballymahon. 
Bathcline, Lanesborongh. 
Shrule, Ballymahon. 
Tirlecken, Shrule. 



LOCTH. 



Carlingfbrd, Carlingford, E. of Knockagh, Dundalk. 

Dromore. Millgrange. 

Kilcnrry, Dundalk. 



MATO. 



Ballina. 

Ballinglen, Ballycastle. 
Ballycastle, Mayo. 
Bunatrahir, Ejillala. 
Crosspatrick, Sollala. 
Doonfeeny, Killala. 
Kilbride, Ballycastle. 
Silcummin, Eillala, or Lackan 

Bay. 
Kilglass, E. of Eillala Bay, North 

of Ballina. 



BjUala. 

Killogunra, Killala. 
Killybrone, Killala. 
Larganmore, Bangor, or Crossmo- 

lina. 
Moyne Shore, Killala. 
Mullaghfarry, Killala. 
Mweelbawn. 
Swineford. 
Townplots, Killala. 
Westport. 



HEATH. 



Altmush, l^obber. 
Ardagh, Dmmcondra. 
Ballyhoe Lake, Dmmcondra. 
Balsitric, Nobber. 
Castletown, Trim. 
Churchtown, Nobber. 
donalvy, Balbriggan, or Flemings- 
town. 
Cr^, Nobber. 
Croicetown, Nobber. 
Cosackstown. 
Drogheda. 



Flemingstown, Balbriggan, or Clo- 

nalvy. 
Gibstown. 
Horath, Moynalty. 
Laracor, Trim. 
Mullaghfin, Duleek. 
Paget Priory, Maynooth ; a local 

name. 
RathgiUen, Nobber. 
Slane. 
Walterstown, Skreen, or Kavan. 
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UOlXJLQmkS. 



Clonturk, CairickmacroBS. 

Dundonagh. 

Killyrean Upper, Emyvale. 

KillyvillyWood. 

Lattinalbany, Carrickmacross. 

Leek, Monaghan. 



Mnllaghboy, Monaghan. 
Mullaliss, Monaghan. 
MuUylusty, Camckmacross. 
Tonyclida, Canrickmacross. 
Tonyshanderry, Emyvale. 



queen's county. 



Aghafin, Castletown. 

Burris, Maryborough. 

Cloghan, Maryborough; a local 

name. 
Mountrath. 



Rathaspick. 

Singstown. 

Boundwood. 

Tinnekill, Mountmellick. 



BOSCOKVOV. 



Aghabehy, Keadue. 
Angna, Keadue. 
Ballinafad, Boyle. 
Ballyglass, Strokestown. 
Cahemanalt, Keadue. 
Cartronaglogh, Keadue. 
Cleen, Boscommon. 
Crosshill, Keadue. 
Berreennavoggy, Keadue. 
Drum, Ballinadoe. 
Drumdoe, Boyle. 
Grangemore, Boscommon or Boyle. 



Killukin, Oarrick-on-Shannon. 
Kiltullagh, Oastlereagh. 
Lackan, Athleague. 
Lisardrea, Boyle. 
Moore, Ballinasloe. 
Oran, Boscommon. 
Batlunoyle House, Frenchpark. 
Boscommon. 

Strokestown, Boscommon. 
Termon, Boyle. 
Toberory, Tulsk. 



SIIGO. 



Bamacoghill. 

Ballymeeny, Easky. 

Ballinafad. 

Bunowna, Easky; Easky, Sligo. 

Camly, Sligo. 

Carrowmably, Easky. 

Carrowmacrory, Tobercurry, Eas- 
ky, or Templeboy. 

Carrowmore, Ballycastle, or To- 
bercurry. 

Carrownsteelagh. 

Cashelboy, or Easky. 



Culleenamore, Knockanarea. 
Culleenaduff, Knockanarea. 
Easky, Sligo. See Bunowna and 

Gaahelboy. 
Kilglass. 

Kllleenduff, Easky. 
Knockanarea. 
Lavally, Ballymote. 
Magheramore, Tobercurry. 
Streedagh, Sligo. 
Templeboy Par. 
Tobercurry. 
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TIPPEB^BY. 



Ballyporeen. 
Camgahorrigy Portmnna. 
Enocklofty. 
listowel, Thorles. 



Nenagh. 

l^ew Birmmgham, Eillenaule. 

Newcastle, Clogheen. 



TTEOKE. 



Aghintam, Clogher. 
Aghnaglogh, Clogher. 
Amiagher Colliery, Coal Island. 
Annagbilla, Ballygawley. 
Ballymacan, Clogher. 
Benbtu-b, Caledon. 
Cavansallagh, Dnunquin. 
Claraghmore, Drumquin. 
Clare, Cookstown. 
Cookstown, Tyrone. 
Callaghan, Belleek. 
Derryloran. 

Donaghrisk, Cookstown. 
Dromore, Omagh. 
Dmmowen, Drumqnin. 
Dmmreagh Etra, Dnngannon. 
Brumscraw, Drumqnin. 
Ed^iacrannon, Dungannon. 
Edenassop, Castlederg. 
Fasglassagh, Ballygawley. 



Fivemiletown, Tyrone, or Eaho- 
ran. 

KildresS) Cookstown. 

BoDycloghy, Lisbellaw or Clogher. 

EUlymeal, Dungannon. 

Knockonny, Ballygawley. 

Lackagh, Drumquin. 

Lismore, Aughnacloy. 

Magherenny, Drumquin. 

Meenacarrighy, Drumquin. 

Mullagntinny, Clogher. 

Mulnahunch, Dungannon. 

Prughlish, Drumquin. 

Eahoran, Fivemiletown, or Five- 
miletown, Tyrone. 

Eoughan, Dungaonon. 

Scraghy, Castlederg. 

Tymore Todd, Augher. 

Tumpher, Dungannon, Stewards- 
town. 



WATEETOKD. 



Ardoginna, or Ardoe, Youghal, 

Aidmore. 
Balinacotirty, Dungarvan. 
Ballyduff, Dungarvan. 
Ballyvoil Bridge, Dungarvan, and 
. Campbire, Vale of the Bride. 
Clonea, Dungarvan. 
Cutragh, Ardmore. 



Glandine, N. of Dungarvan, aud 

JaneviUe, Vale of the Bride. 
Xilnamack, Clonmel. 
Lismore, Waterford. 
Parkdotia, "Waterford. 
Tallow Bridge, Waterford. 
Whiting Bay, Youghal. 



WSSTUBATH. 

Baskin, BaUymore, Athlone. 



wszpoBn. 



Hook Head, Fethard, E. side Wa- 
terford Harbour. 
Kylenamelly, Enniscorthy. 



Lumsdin's Bay, Fethard. 
Woarwoy Bay, Fethard. 
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Ballinglen, Ballycastle, Mayo. 
Ballygasey, Loughgall, Armagh. 
Ballynure, Maghera, Londonderry. 
College Hall (or Fellow's), Ty- 
nan, Armagh. 
Cookstown, Tyrone, Tyrone. 
Cnltra, Hollywood, Down. 
Dmmmanbeg, Armagh, Armagh. 
Enagh, Tynan, Armagh. 
Fallagloon, Maghera, Londonderry. 
Finner, Bundoran, Donegal. 
Hook Head, Fethard, Wexford. 
Eilcummin, Lackan Bay, Mayo. 



Lumsdin's Bay, Fethard, Wexford. 

Malahide, Dublin, Dublin. 

MilHcent, Clane, Kildare. 

Monaduff, Drumlish, Longford. 

Mormeal, Draperstown, London- 
derry. 

Moyheeland, Draperstown, Lon- 
donderry. 

Poulscadden, Howth, Dublin. 

Red Bam, Armagh, or Farmaca%, 
Armagh. 

Eiver Bannagh, £esh, Fermanagh* 



THE LOWER CARBONIFEROITS PLAINT LOCALITIES. 



Aighan Bridge, Dunkineely, Do- 
negal. 

Ardmore, Waterford. 

Ballygarvan, Cork, Cork. 

Ballyvoil Head, Dunganran, Wa- 
terford. 

Bannagh Eiver, Xesh, Fermanagh. 

Blackball Head, Kenmare, Cork. 

Bleankillew, N. of Drumod, Lei- 
trim. 

Brickeen Island, KiUamey, Kerry. 

Bruckless, Dunkineely, Donegal. 

Bunatrahir, Killala, Mayo. 

Bundoran, Ballyshaimon, Donegal. 

Camphire, Vale of the BridejWa- 
terford. 

Carrick, Draperstown, London- 
derry. 

Carrowoor, Ballycastle, Mayo. 

Clontarf, Dublin, Dublin. 

Collarus, Kenmare, Kerry. 

Cultra, Hollywood, Down. 

Damey, Dunkineely, Donegal. 
Dromani, Draperstown, London- 
derry. 
Drumconny, Cloone, Fermanagh. 
Drummanmore, Armagh, Armagh. 



Fallagloon, Maghera, Londonderry. 

Garryvessoge, Kanturk, Cork. 

Glandine, N. of Dungarvan, Wa- 
terford. 

Glenbehy, Ballycastle, Mayo. 

Golin, Cavan, Cavan. 

Janeville, Vale of the Bride, Wa- 
terford. 

Jerpoint Abbey, Thomastown, Kil- 
kenny. 

Kilcummin, Lackan Bay, Mayo. 

Kilkatem, Bear Haven, Waterford. 

Kiltorcan, Ballyhale, Kilkenny. 

Larganmore, Bangor, Mayo. 

Lismore, Waterford, Waterford. 

Lumsdin's Bay, Fethard, Wexford. 

Mac Swyne's Bay, Dunkineely, 
Donegal. 

Monaduff, Drumlish, Longford. 

Naul, Dublin, Dublin. 

Raheen, Leighlin Bridge, Carlow. 

Eoughty Bridge, Kenmare, Kerry. 

Rush, Dublin. 

TaUow Bridge, Waterford, Water- 
ford. 

Teimon, Castlereagh, Roscommon. 

Woarwoy Bay, Fethard, Wexford. 
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CATALOGUE OF THE IRISH CARBONIFEROUS FOSSILS, &c. 



SjBCnoN I. 



The first Portion of the Carboniferous Series^ or Yellow Sandstone ffronp, 
consists of four subdivisions, namely, Yellow Sandstone proper, Carbo- 
niferous Slate or Lower Limestone Shale, Arenaceous Shale,* and 
Arenaceous Limestone. 



Names of FoasUa. 


Localities 
and 


Sabdivision. 






Post-Towns. 




Species. 







MOLLU 


sex. 


' 


j Cepual 


OPODA. 






! ORTHOCE 

j 


RATWJB. 






; Orthoceras 


tftteouatam, . 


Kilbride, Ballycastle, . . . 


Yellow Suud^sto^e. 


1* 


It 


Monadaff, Drumlish, . . . 


„ 


>t 


cylindraceum, 


Malahide, Malahide, .... 


Carboniferous Slate 8t 
Arenaceous Limest. 


71 


filiferum, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




incomitatam, 


Cove, Cork, 


11 


t» 


laterale, . . 


Lisnapaste, BalUntra, . . . 


» 


» 


11 


Drumscraw, Drumquin, . . 


Yellow Sandstone. 


Actinoceras 


giganteum, . 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


» 


pyramidatum, 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


Phragmoceras 


flexistria, . . 


Killyclogby, LUbelUw, . . . 


Yellow Sandstone. 


HAUTT 


LIDJE. 






Goniatites 


GibsoDi, . . 


BalUnacourty, Dnngarvan, . 


CarboniferooB Slate. 


11 


iotercoetalis, . 


Croflspatrick, Killala, . . . 


i» 


»» 




Blullaghtinny, Clogher, . . 


11 


»» 


BtriatuB, . . 


Dmmscraw, Dramquln, . . 


Yellow Sandstone. 


11 


striolatiis, . . 


Ballinacourty, Dungarvan, 


Carboniferous Slate. 


11 


fi 


fUnsale, 


Carboniferous Slate or 
Yellow Sandstone. 


Clymenia 


sagittalia, . . 


Bmckless, Dunkineely, . . . 


Yellow Sandstone. 


Difldtes 


oxystomus, . 


Drumscraw, Drumquin, . . 


11 


ti 


sulcatus, . . 


Mullaghfarry, EJllala, . . . 


Carboniferous Slate. 


t» 


11 


Ring, Enoiskillen, .... 


Carboniferous Slate & 
Aienaceous limest. 


»» 


„ 


Crosspatrick, Killala, . . . 


i> 


»» 


11 


St. JohQ*s Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


tetragonus, . 


Brackless, Dunkineely, . . . 


Yellow Sandstone. 


11 


n 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate i 


TemnocheiloB 


bUngulatat), . 


Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limest. 


»» 


porcatus, . . 


Townparks, Killeshandra, . 


Yellow Sandstone. 


n 


tubercnlatos, . 


Kilbride, Ballycastle, . . . 


11 



• Arenaoeoof Shale is not specified, bat bidnded under the term Yellow Sandstone, with which it 
frequently alternates. 
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Names of Fossils. 


Genera. 


Species. 


Bellerephon 


apertus, . . 


V 


II 


ft 


II 
cornu-arietis, 
hiulcus, . . . 


Gastei 


lOFODA. 


PECriNIBRAirC] 
INTO ZOOPH 


« AT A, DIVIDED 
AOA & PHY- 


TOPH 


AGA. 


Macrocheilus 
Lozonema 


canaliculatns, 
curviliueus, . 
fimbriatus, . 
oralis, . . . 
coustricta, . . 


ft 


polygyra, . . 
pulcherrima, . 
sulcatula, . 
Bulculosa, . . 


«f 


tumida, . . . 


TorritelU 


>i 
acicula, . . . 
tenuistria, . . 


Turbo 
Naticopsis 


spirata, . . . 
elongata, . . 
pUcistria, . . 


II 
i» 


11 
spirata, . . . 


II 


>i 


Enomphalns 

n 


acutus, . . . 
sequalis, . . 


• n 


11 


11 


11 


11 , 
II 


calyx, . . . 
catillos,. . . 


11 


II 


11 
II 
11 


eloDgatns, . . 
marginatus, . 
pentangulatus, 


II 


II 


11 


i» 



Localities 

and 
Post-Towns. 



Horatb, Moynalty. 



Lackagh, Dramquin. . 
Drnmscraw, Drumquin. 
Magherenny, Drumquin- 
Killaghtee, Dunkineely. 



Eilcammin, Rillala Bay, . 
Bruckless, Dunkineely, . . 
Dromard, Draperstown, . 
Bruckless, Dunkineely, . . 
St John's Point, Dunkineely, 

Cullion, Draperstown, . . 
Lackagh, Drumquin, . . 
Carrickoughter, Kosli, . . 
St John's Point, Dunkineely, 

Bruckless, Dunkineely, . . . 
Poulscadden, Howtb, . . . 

Drumquin, 

Horatb, Moynalty, .... 

Killala, EUlala, 

Castle Espie, Comber, . . . 
Swellan, Cayan, 

Fivemiletown, Fivemiletown, 
Horatb, Moynalty, .... 
Tinnycabill, Donegal, . . . 

Malabide, Malabide, .... 
Countenan, Stradone, . . . 
Bruckless, Dunkineely, . . . 
St John's Point, Dunkineely, 

Bruckless, Dunkineely, . . 
Granard, Granard, . . . 
Horatb, Moynalty, . . . 

Ballinglen, Ballycastle, . . 
Balsitric, Kobber, .... 
Ring, Enniskilleo, .... 

Bruckless, Dunkineely, . . 
Raban's Bay, Dunkineely, 



Sabdlvision. 



Limestone of the Car- 
boniferous SlatP. 
Carboniferous Slate. j 
Yellow Sandstone. 1 

Carboniferous Slate. 
Yellow Sandstone and 
Arenaceous Limest. 



Yellow Sandstone. 



Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 



Limestone of the Car- 
boniferous Slate. 

Yellow Sandstone. 

Carboniferous Slate. 

Arenaceous Limestone. 

limestone of the Car- 
boniferous Slate. 

Carboniferous SUte. 

Arenacous Limesteone. 

Limestone of the Car- 
boniferons Slate. 



Yellow Sandstone and 

Arenaceous Limest 
Carboniferous Slate. 
Yellow Sandstone. 

II 
Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 

II 
Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 

>i 
Limestone of the' Car- 
boniferous Slate. 
Yellow Sandstone. 
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1 Names ofFoeafls. 

1 


' LocaUtles 






and 


Subdivision. 






Post-Towns. 




Genera. 


SpedeiL 






Eaomphaltis qaadnitns, . . 


Mullaghtinny, Clogher, . . 


Carboniferous Slate. 


„ rotundatuB, . 


Malahide, Malahide, . . . . 


11 


„ serpens,. . . 


Clonea, Dungarvan, .... 


!♦ 


»f II 


BracklesSf Dnnkineely, . . . 


Tellow Sandstone. 


>« »» 


IJanapaste, Ballintra, . . . 


Carboniferous Slate. 


„ tabalatufl, . . 


Lackaghf Drumquin, . . . 


Yellow Sandstone and 
Arenaceous Limest. 


t9 It 


Granard, Granard, .... 


1) 


fft II 


Bruckless, Dimkineely, . . . 


Yellow Sandstone. 


19 II 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


Pleorotomaria altaytttata, . 


DrumgowDa, Kesh, .... 


Yellow Sandstone. 


„ canalicniata, . 

1 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


1 

fi II 


Doorin, Donegal, 


Yellow Sandstone. 


11 11 


Brackless, Dimkineely, . . . 


11 


„ conoentrica, . 


Ring, EnniskiUen, .... 


Limestone of the Car- 
boniferous Slate. 


„ conica, . . . 


Donegal, Donegal, .... 


Yellow Sandstone. 


„ tornatilis, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Murcbisonia elongata, . . 


Dromard, Drapcrstown, . . 


Yellow Sandstone. 


„ Larcomi, . . 


Leani, Moueybum River, . . 


Limestone of the Car- 
boniferous Slate. 


Elenchaa antiquoB, . . 


Bruckless, Dankineely, . . . 


Yellow Sandstone. 


8CUTIBRANCBIA AKD 






CTCIiOBKAKCHIA. 






Fusnrella elongata, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Acroculia Sigmoidalis, . 


Brackless, Dankineely, . . . 


Yellow Sandstone. 


triloba, . . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




Malahide, Malahide, .... 


Carboniferous Slate. 


\\ tubifer, . . . 


Hook Head, Fethaid, . . . 


Limestone of the Car* 






boniferous Slate. 


„ vetusta, . . 


II 
Bmekless, Dankineely, . . . 


Yellow Sandstone. 


„ scutiforrois, . 


Lackagh, Drumquin, . . . 


ii 








MACBOTBACHIA. 






Teredo (?) antiqna, . . 


Fasglassagb, Ballygawley, . 


Limestone of the Car- 
boniferous Slate. 




Tinnycahill, Donegal, . . . 


19 *1 


Lackagh, Dramqnin, . . . 


Yellow Sandstone. 


>» »» 


Bruckless, Dankineely, . . 


It 


19 II 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


„ arcuatua, . . 
1 


Ring, Enniskillen, .... 


Limestone of the Car- 
boniferous Slate. 


, costelUtiis, . 


Eillyclogby, Lisbellaw, . . 


Yellow Sandstone. 


„ discors, . . . 


Bruckless, Dankineely, . . . 


II 


„ Iridinoides, . 


Drumquin, Drumqain, . . . 


II 



-^4 



THE DyBLIN QTTABTEKLT J0T7HNAX OF SCIENCE. 



Names of Fossils. 


Localities 








and 


Suhdlvision. 






Post'Towns. 


GenenL 


Species. 
Iridinoides, . 






Sanguinolites 


Lisnapaste, Ballintra, . . . 


Carboniferoos Slate. 


I? 


plicatus, , . 




Yellow Sandstone. 


n 


M 


Bnickless, Dunkineely, . . 


»» 


)) 


»» 




»» 


)) 


sulcatus, . . 


Kilbride, Ballycasae, . . . 


., 


1) 


transversas, . 


Kilcummin, Lackan Bay, . 


»» 


?) 


tricostatus, . 


Killala, KiUala, 


Carboniferous Slate. 


ii 


undatuBi . . 


Mullaghtinny, Glogher, . . 


»» 


Anatiiia 


attenuata, . . 


Townplots, KUlala, . . . . 


n 


)t 


deltoidea, , . 


M »l .... 


i» 


Pandora 


clavata, . . 


Carrowmacrory, Tobercorry, 


Yellow Sandstone. 


Mactra 


ovata, . . . 


Killala, Killala, 


Carboniferous Slate. 


KeUia 


gregaria, . . 


Cultra, Hollywood, . . . . 


Yellow Sandstone. 


Veniw 


centralis, . . 


CuUion, Draperstown, . . . 


»» 


}) 


tenuistriata, . 


LiBnapaste, Ballintra, . . . 


Caiboniferous Slate. 


Pullastra 


Mstriata, . . 


PoHlscadden, Howth, . . . 


}} 


>» 


crassistria, . 


Crosspatrick, Killala, . . . 


)> 


>) 


elliptica, . . 


Brackleas, Dunkineely, . . 


Yellow Sandstone. 


>» ■ 


»» 


Drumqain, Drnmquin, . . . 


Carboniferoos Slate. 


>» 


ovalis, . . . 


Lisnapaate, Ballintra, . . . 


»» 


Astarte 


gibbosa, . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


»> 


qiiadrata, . . 


Ballymeeny, Eaaky, .... 


Carboniferous Slate. 


Cyprina 


Egertoni, . . 


Horath, Moynalty, .... 


Yellow Sandstone. 


Y) 


n 


Bnickless, Dunkineely, . . 


** 


Pleurorbyncha 


8 aliformis, . . 


Howth, Howth, 


Carboniferous Slate. 


yy 


yi 


Poolscadden, Howth, . . . 


»t 




ji 


Hook Head, Fethard, . . . 


II 


» 


»» 


Malahide, Malahide, .... 


11 


J? 


»» 


Ballinacourty, Dangarvan, . 


»» 


>1 


armatus, . . 


Poulscadden, Howth, . . 


If 


It 


fosifonnis, . 


Malahide, Malahide 






gigantcus, . 


St. John's Point, Dunkineely, 


II 
i» 


1 >' 


»» 


Balsitric, Nobber, 


YeUow Sandstone. 


1 


i> 


Mullylusty, Carrickmacross, 


»i 


n 


minax, . . . 


Bnickless, Dunkineely, . . 


If 


ji 


>> 


Poulscadden, Howth, . . . 




» 


trigonalis, . 


Lisnapaste, Ballintra, . . . 


II 


Cypricardia 


alata, . . . 


Arraglin Bridge, Kilworth, . 


Yellow Sandstone. 


1 ?» 


It 


Bnickless, Dunkineely, . . 


II • 


; " 


concinna, . . 


Cullion, Dr*perBtown, . . . 


II 


1 

1 )) 


cylindrica, . 


Anraglin Bridge, Kilworth, . 


If 


1 


minima, . . 


Cullion, Draperstown, . . . 


It 


1 


Modiolaris, . 


Townplots, Killala, . . . 


Limestone of the Car- 
boniferous Slate. 


»» 


oblODga, . . 


Arraglin Bridge, Kilworth, . 


YeUow Sandstone. 


?> 


quadrata, . . 


f» If 


t» 


»> 


rbombea, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


>» 


»» 


LACkagh, Drumquin, . . . 


Yellow Sandstone. 


! »? 


sinuata, . . 


Arraglin Bridge, Kilworth, . 


»» 


1 " 


socialis, . . 


Leam, Tempo, 


Limest. of Carb. Slate. 

1 
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Names of Foaiils. 


Localities 
and 


Subdivision, 


j 




Post-Towns. 


Genera. 

I 


Species 






! 

• Cypricardia 


tumida, . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 


1 Sedgwickia 


attcDuata) 


River Banagh, Drumcurren, 


1 
11 


»> 


bullata, . . 


CoUion, Draperstowo, . . . 


11 


i »> 


gigantea, . . 




11 


' » 


globosa, . . 


Callion, Draperstown, . . . 


11 


AxinuB 


axiniformiBy . 


Mollaghtiuny, Clogher, . . 


Carboniferous Slate. 


i » 


»» 


Laiganmore, Bangor, . . . 


Yellow Sandstone. 


! 


carbooarios, . 


IT »f ... 


1) 


»l 


»» 


Kilcammin, Lackan Bay, . 


It 


fl 


centralisr . . 


ArdsbankUl, Boa Island, . . 


)} 


>l 


deltoideus, . 


Brucklesa, Diinkineely, . . 


It 


>J 


nnculoides, . 


Dromard, Draperstown, . , 


>t 


17 


obliquus, . . 




Carboniferous Slate. 


1 


obovataa, . . 


»» 11 • • 


tt 


Dolabra 


attenaata. 


Denylief, Cork, 


Yellow Sandstone. 


tt 


equilateralis, 


Doorin, Donegal, 


tt 


» 


gregaria, . . 


MuUaghtinny, Clogher, . . 


Carboniferous Slate. 


»» 


orbicularis, . 


See Axinus centralis, . . . 


Yellow Sandstone. 


1 „ 


secoiiformifl, 




tt 


Atra 


CHIA. 


' 




Nucttla 


attenuata, . 


Dmmquin, Drumquiu, . . . 


tt 


It 


birostrata, . 


LisaapaeCe, Ballintra, . . . 


Carboniferous Slate. 


» 


breirirostris, . 


Drumquin, Druroqnin, . . . 


Yellow Sandstone. 


» 


carinata, . . 


Lisnapaate, Ballintra, . . . 


Carboniferous Slate. 


»» 


clavata, . . 


Brackleas, Dnnkineely, . . 


Yellow Sandstone. 


,, 


cylindrica, 


Townparks, Killeshandra, . 


t» 


» 


gibboea, . . 


Bmckleas, Dnnkineely, . . 


It 


,. 


»» 


Lackagb, Drumquin, . . . 


tt 


i» 


leiorhynchus, 


Larganmore, Bangor, . . . 


tt 


»» 


longirostris, . 


Mullaghtinny, Clogher, . . 


Carboniferous Slate. 


>» 


oblonga, . . 


Monaduff, Drumlish, . . . 


Yellow Sandstone. 


» 


PhiUlpsii, . . 


Brucklesa, Dunkineely, . . 


»> 


w 


»» 


Usnapaste, Ballintra, . . . 


Carboniferous Slate. 


» 


rectangularis, 


»i 11 ... 


tt 


M 


Btilla, . . . 


Dromard, Draperstown, . . 


Yellow Sandstone, 


»> 


anilateralls, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Cacallflsa 


tenuUtria, . . 


Ballybodonnell, Dunkineely, 


Yellow Sandstone. 




lanceolata, . 


Lisnapaste, Ballmtra, . . . 


Carboniferous Slate. 


Crenella 


acutirostris, . 


Brackless, Dnnkineely, . . 


Yellow Sandstone. 


Modiola 


amygdalina, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


>» 


concinnay . 


Townparks, Killeshandra, . 


Yellow Sandstone. 


J) 


diviaa, . . . 


Laiiganmore, Bangor, . . . 


Carboniferous Slate. 


If 


lingnalifl, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


11 


Macadam], . 


Aghnaglogh, Clogher, . . . 


Carboniferous Slate. 


11 


megaloba,. . 


See Axinus centralis, . . . 


Yellow Sandstone. 


r» 


gubparallela, . 


Ballinglen, Ballycastle, . . 


tt 


Mjtllus 


comptna, . . 


Carrowmacrory, Tobercurry, 


Carboniferous Slate. 


InoceramuB 


vetustus, . . 


Killaghtee, Dunkineely, . . 


Yellow Sandstone. 


Meleagrina 


rigida, . . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 
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Names of FoBsUfl. 


LocaUtles 








ftiid 


Rnhtl\v\iAtm 






Post-Towna 


OUDUlYUlUIlt 


Genent 


Species. 




# 


Meleagrina 


tesselata, . . 


St. Doolough's, Dnblin, 


. Carboniferous Slate. 


PteroDites 


angastatus, . 


Brackless, Dunkineely, . 


. YeUow Sandstone. 


}) 


ventricosus, . 


See AxinuB centralis, . 




Avicula 


angasta, . . 


Rahan's Bay, Dunkineely 


• 11 




cycloptera, • 


Mohill, Mohill 


. Carboniferons SUte. 


)) 


informia, . . 


Killogunra, Eillala, . . 


• i» 


}f 


lamiuosa, . . 


Bruckless, Dunkineely, 


. . Yellow Sandstone. 




Thompsoni, . 


Rahoran, Fivemiletown, 


. . Carboniferous Slate. 




VeraeuiUii, . 


Drumcnrren, Kesh, . . 


. . Yellow SandBtone. 


Pinna 


flexicosUta, . 


Bunowna, Easky, . . . 


. Carboniferons Slate. 


» 


malicaf . . . 


Kilbride, Ballycastle, . 


. . Yellow Sandstone. 


Lingula 


squamifonnifl, 


Leani, Tempo, .... 


. . Carboniferous Slate. 


MaUeus 


orbicularis, . 


FearnaghtLough,RiverMol 


lill, „ 1 


Lima 


condnna, . . 


Ballinglen, Ballycastle, 


. . YeUow Sandstone. * 


ji 


planicostata, 


Bracklesa, Dunkineely, 


• - 11 


Pecten 




Brickeen Bridge, Killaroe 


y, Carboniferons Slate. 


f> 


»» 


Ballinacourty, Dnngarvan 


1 • >i 


91 


beUis, . . . 


Rahoran, Fivemilctown, 


• u 


t9 


concavas, . . 


Rtllogunra, Killala, . . 


» • 11 


11 


conoidena,. . 


Townplots, Killala, . . 


' • »t 


11 


consimilisi . 


iiS^tf Atrypa nana, . . . 


• • 11 


11, 


depilis, . . . 


Townplots, Killala, . . 


11 


» 


duplicicosta, . 


Larganmore, Bangor, . 


• ft 


}) 


ellipticus, . . 


Countenan, Stradone, . 


. Yellow Sandstone. 


11 


i» 


Bruckless, Dunkineely, 


• • 11 


11 


»» 


Doorin, Donegal, . . . 


• »» 


11 


fallax, . . . 


Hook Head, Fethard, . 


. Limestone of the Car- 
boniferous Slate. 


11 


tf 


Rahan's Bay, Dunkineely, 


. Yellow Sandstone. 


11 


ft 


Malahide, Malahide, . 


. Carboniferous Slate. 


ti 


granosns, . . 


St. Doolough's, Dublin, 


? 


71 


grannlosas, . 


Greaghs, Ballintra, . . 


• 11 


11 


»» 


Clonea, Dnngarvan, . . 


M 


it 


Hardingii, . 


Lisnapaste, Ballintra, . 


11 


» 


incrassatos, . 


11 11 


11 


1) 


interstitialiB, . 


Brnckless, Dunkineely, 


. Yellow Sandstone. 


11 


91 


Kilbride, Ballycastle, . 


• 11 


11 


irregnlaris, . 


Rahoran, Fivemiletown, 


, . Carboniferous Slate. 


11 


Knockonnien- 








MS,. . . . 


Knockonny, Ballygawley, 


• * 11 


11 


inacrotis, . . 


Bruckless, Dunkineely, 


. Yellow Sandstone. 


11 


megalotia, . . 


Poulscadden, Howth, . 


. Carboniferous Slate. 


11 


micropterus, . 


KiUycloghy, LisbeUaw, 


• 11 


11 


mundus, , , 


Lisnapaste, Ballintra, . 


• 11 


»> 


Murchifloni,. . 


11 11 


• 11 


11 


»» 


Townparks, Killeshandra, 


. Yellow Sandstone. 


11 


pera, .... 


Townplots, KiUala, . . 


. Carboniferons Slate. 


» 


plicatus, . . 


Mohill, Mohill, . . . . 


. Limestone of the Car- 
boniferous Slate. 


>l 


polytrichus, . 


Bruckless, Dunkineely, 


. Yellow Sandstone. 
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Names of FossUa. 


Lociilitlea 
and 








Po8t-Tovna 


Subdivision* 


GeDeiB. 


Species. 






Pecten 


quinquclinea- 








• tua, . . . 


Mohill, MohiU. 2 


Carboniferous Slate. 


»t 


ragolosus, 


Doorin, Donegal, 2 . . . . 


TeUow Sandstone. 


»» 


semicirculariB, 


liisnapaste, Ballintra, . . . 


Carboniferous Slate. 


»i 


ft 


Bnickless, Dnnkioeely, . . 


Yellow Sandstone. 


>j 


scalarisy . . 


MohiU, Mohill, 


Carboniferous Slate. 


»» 


Bcrratas, . . 


Lisnapaste, Ballintra, . . . 


ft 


11 


simplex, . . 


Cullion, Draperstown, . . . 


YeUow Sandstone. 


i» 


Sowerbii, . . 


Brucklesa, Dunkineely, . . 


>f 


ft 


ft 


Mohill, MohiU, 


Carboniferous Slate. 


»» 


ft 


Lisnapaste-, Ballintra, . . . 


ff 


» 


spinulosuB, . 


Bmckless, Dankineely, . . 


Yellow Sandstone. 


n 


tranflversus, . 


Glonea, Donganran, .... 


Carboniferous Slate. 


f> 


undalatosy . 


Lisnapaste, Ballintra, . . . 


ft 


Monotia 




Cullion, Draperstown, . . . 


Yellow Sandstone. 


Bbach] 


[OPODA. 






Orbicala 


qnadrata, . . 


Rahan's Bay, Dunkineely, . 


i 


»» 


trigonalis, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Prodacta 


acnleata, . . 


Kilbride, BaUycastle, . . . 


Yellow Sandstone. 


i» 


>» 


Ballinacourty, Dunganran, . 


Carboniferous Slate. 


>» 


antiqaata, . 


Lisnapaste, Ballintra, . . . 


fi 


11 


caperata, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


If 


ff 


Cnrrens, Castle Island, . . 


Carboniferous Skte. 


»» 


ft 


Clonea, Dungarvan, .... 


ft 


»> 


ft 


Doorin, Donegal, 


YeUow Sandstone. 


If 


ft 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


It 


>t 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


ft 


ff 


Malahide, Malahide, .... 


Carboniferous Slate. 


ff 


condnna, . . 


Bruckless, Dunkineely, . . 


YeUow Sandstone. 


ji 


ft 


Drumscraw, Drumquin, . . 


ft 


ff 


tt 


Malahide, Malahide, . . . 


Carboniferous Slate. 


ft 


»t 


Lisnapaste, Ballintra, . . . 


ft 


It 


tf 


Poulscadden, Howth, . . . 


tt 


ff 


corrugata, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


t» 


tf 


MohiU, Mohill, 


Carboniferous Slate. 


ff 


tf 


Bahan*8 Bay, Dunkineely, . 


Yellow Sandstone. 


ff 


elegans, . . 


Bruckless, Dunkineely, . . 


ft 


ff 


fimbriata, . . 


Kilbride, BaUycastle, . . . 


tf 


ff 


firagaria, . . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


ff 


>» 


Clones, Dungarvan, .... 


ff 


ft 


gigantea, . . 


Castle Espie, Comber, . j . 


Arenaceous Limestone. 


ft" 


granulosa, . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


ff 


bemisphericay 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


ft 


ft 


Lisnapaste, BaUintra, . .. . 


Carboniferous Slate. 


ff 


interrupta, . 


BaUinacourty, Dungarvan, . 


ff 


ft 


latissima, . . 


St. John's Point, Dunkineely, 


Limestone of the Car- 








boniferous Slate. 
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Names of Foflslla. 


LocaliUes 








and 


Subdivision- 






Post-Tovms. 




Genera, 


1 Species. 






Prodacta 


laxiapina, . . 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


»i 


lobata, . . . 


Bruckless, Dunkineely, . . 




It 


It 


Lackagb, Drumqoin, . . . 


It 


)) 


longispina, . 


MohiU, Mohill 


Carboniferous Slate. 


}i 


It 


PoaUcadden, Howth, . . . 


tl 


II 


M 


Lisnapaste, Ballintra, . . . 


It 


II 


margantacea, 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


II 


Lianapaato, Ballintra, . . . 


Carboniferous Slate. 


71 


It 


MohiU, MohiU, 


II 


Tl 


Martini, . . 


Lackagh, Drumqnin, . . . 


11 


II 


tl 


Newcastle, Clogheen, . . . 


., 


II 




Ballinacourty, Dungarvan, . 


It 


II 


It 


Lisnapaste, BalUntra, . . . 


It 


II 


mesoloba, . . 


Townparlu, Killeshandra, . 


Yellow Sandstone. 


II 


ovalis, . . . 


Donegal, Donegal, .... 


It 


II 


pectinoides, . 


Greagh's, Ballintra, .... 


Carboniferous Slate. 


II 


tl 


St. John's Point, Dunkineely, 


Limestone of the Car- 
bontferous Slate. 


11 


praelonga,. . 


Cregganore, Gort, .... 


Yellow Sandstone. 


II 


t» 


Clonea, Dungarvan, .... 


Carboniferous SUte. 


11 


pngiUs,. . . 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


II 


It 


MohiU, MohiU, 


Carboniferous Slate. 


11 


tl 


Hook Head, Fethard, . . . 


Limestone of the Car- 


II 






boniferous Slate. 1 


II 


tl 


Malahide, Malahide, . . . 


Carboniferous Slate. 


II 


punctata, . . 


Lackagh, Dmmquin, . . . 


1 
It 1 


It 


tl 


Malahide, Malahide, .... 


»» 1 


II 


postulosa, . . 


Lisnapaste, BaUintra, . . . 


1 
It 


II 


tt 


Hook Head, Fetbard, . . . 


Limestone of the Car- 
boniferous Slate. 1 


If 


It 


Poulscadden, Howth, . . . 


Carboniferous Slate. , 


11 




Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limeat • 


II 


It 


Townparka, KUIeshandra, . 


YeUow Sandstone. 


It 


11 


Hook Head, Fethard, . . . 


Limestone of the Cai^ 
boniferous Slate. 


II 


II 


Malahide, Malahide, . . . . 


Carboniferous SUte. 


tl 


It 


Mohill, MohiU, 


It 


II 


rugata, , . . 


Poulscadden, Howth, . . . 


It 


II 


tl 


BalUnacourty, Dungarvan, . 


11 


tl 


scabricula, . 


Bruckless, Dunkineely, . . . 


YeUow Sandstone. 


tl 


tt 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


tl 


It 


Lisnapaste, BaUintra, . . . 


Carboniferous Slate. 


tl 


It 


Malahide, Malahide, .... 


tt 


ft 


»♦ 


Mohill, MohUl, 


11 


II 


Scotica, . . 


Drumkeeran, Edemy, . . . 


YeUow Sandstone. 


II 


It 


Scraghy, Castlederg, . . . . 


tt 


II 


II 


Dromore, Omagh, 


n 


II 


II 


Castle Eapie, Comber, . . . 


Arenaceous Limestone. 


II 


setosa, . . . 


Bruckless, Dunkineely, . . . 


YeUow Sandstone. 
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NunMofFoflsIta. 


LocaUUes 








and 


Sobdivision. 






Port-Towns. 




Genera. 


Species. 






Prodacto 


setoea, . . . 


Cregganore, Gort, 


Yellow Sandstone. 


M* 


11 


Hook Head, Fetfaiard, . 


Limestone of the Car- 
boniferous Slate. 


9t 


II 


MohUl, MofaUl, 


Carboniferous Slate. 


n 


11 


Afalahide, Malahide, .... 


ti 


If 


u 


Liaoapaste, Balllntra, . . . 


II 


»» 


11 


Poulscadden, Howth, . . . 


II 


n 


spinoea,. . . 


Brockleas, Dunkineely, . . . 


Tellow Sandstone. 


t» 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


ti 


11 


Laragh, Stradone, 


Yellow Sandstone. 


n 


sulcata,. . . 


MohiU, Mohill, 


Carboniferous Slate. 


}} 


11 


Ballinacourty, Dongarran,- . 


11 


»i 


ij 


Rahan'a Bay, Dunkineely, . 


Yellow Sandstone. 


n 


II 


Brackleas, Donkineely, . . . 


i» 


»i 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


LeptagonU 


analoga, . . 


Clonea, Dungarvan, .... 


i» 


11 


II 


Curreofl,* Castle Island, . . . 


ti 


f» 


•1 


Lisnapaste, BalUntra, . . . 


It 


It 


11 


Ring, Enniskaien, 


11 


i» 


n 


StridUgh Point, Donegal, . . 


11 


M 


It 


MaUhide, Malahide, .... 


It 


l» 


Qodnlosa, . . 


Currens, Castle Island, . . . 


11 


It 


ti 


Kilnamack, Clonmel, . . . 


11 


II 


II 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slattf. 


11 


rugosa, . . . 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


Leptttzia 


conyolata, . . 


Lisnapaste, Ballintra, . . . 


11 


. II 


II 


Ballinacourty, Dungarvan, . 


11 


t» 


II 


Hook Head, Fethard, .... 


Limestone of the Cai^ 
boniferouB Slate. 


11 « 


Dalmaniana, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


Hardrenaia, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


11 


Lisnapaste, Ballidtra, . . . 




II 


a 


Mohill, Mohill, 


11 


i» 


lata?. . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


It 


maltidentata, 


Ballybodonnell, Dunkineely, . 


II 


11 


11 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


perlata, . . 


Rahoran, Fivemiletown, . . 


Carboniferoos Slate. 


It 


plicata,. . . 


Ardoe, Ardmore, 


11 


11 


11 


Clonea, Dungarvan, .... 


11 


11 


11 


Lisnapaste, Ballintra, . . . 


» 


11 


sericea? . . 


11 II 


II 


11 


II 




II 


It 


sordida, . . 


Lisnapaste, Ballintra, . . . 


11 


11 


11 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


volva, . . . 


St. Doolough's, Dublin, . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Poulscadden, Howth, . . . 


Carboniferous Slate. 
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THE DUBLIN aUA^BTEBLY JOUBNAL OF SCIENCE. 



Names of FoflBilflL 


LocaUtieB 






1 


and 


Sabdivlflloa. 


Genera. 


Spedea. 


Po8t-Towns. 




Orthia 


arachnoidea, . 


Curragh, Ardmore 


Carboniferous Slate. 


>» 


II 


Shanbally. Cork, 


11 


}) 


arcoata, . . 


Cregganore, Gort 


Yellow Sandstone. 


}» 


II 


Ballinacourty, Dungarvan, . 


Carbon^erous Slate. 


» 


II 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


II 


Bechei,. . . 


Whiting Bay, Yooglial, . . 


Carboniferous Slate. 


11 


cadaca, . . . 


Rahoran, FivemUetown, . . 


II 


t» 


drcularifl, . . 


Lisnapaste, Baltintra, . • . 


II • 


»i 


oomata, . . . 


Currens, Tralee 


II 


»» 


<7eniBtria, . . 


Rahan'aBay, Dimkineely, . 


Yellow Sandstone. 


>» 


II 


Cr^ganore, Gort, 


11 


7f 


II 


ArdloQghill, Ballyshannon, . 


II 


yy 


fj 


Gurrona, Gaatle Island, . . . 


Carboniferous Slate. 


»> 


II 


Edenassop, Tyrone, .... 


Yellow Sandstone. 


>l 


II 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


fl 


II 


St John's Point, Dunkineely, 


♦1 


n 


II 


MaUihide, Malahide, .... 


Carboniferous Slate. 


fi 


II 


Poulscadden, Howtb, . . . 


11 


» 


cylindrica, . 


Castle Espie, Comber. . . . 


Arenaceous Limestone. 


I) 


filiaria, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


)) 


II 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


>> 


II 


Clonea, Dungarvan, .... 


II 


i> 


II 


Malahide, Malahide, .... 


II 


II 


granulosa, . 


Doorin, Donegal, 

Ballinaconrty, Dungarvan, . 


Yellow Sandstone. 


11 


11 


Carboniferous Slate. 


II 


II 


Poulscadden, Howth, . . . 


II 


»i 


II 


Clonea, Dungarvan, .... 


II 


II 


II 


Lisnapaste, Ballinfcra, . . . 


11 


II 


II 


Bmckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


interlineata, . 


Hook Head, Fethaid, . . . 


Limestone of the Car- 




)) 




boniferous Slate. 


II 


II 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


fy 


II 


Dnually, 




II 


II 


Currens, Castle Island, . . . 


Carboniferous Slate. 


11 


II 


Lisnapaste, BalUntra, . . . 


11 


II 


}) 


Ponlscadden, Howth, . . . 


11 


II 


littiadmii^ . . 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


II 


«» 


Bahan's Bay, Dunkineely, . 


Yellow Sandstone. 


II 


loDgisnlcata, . 


Ballinacourty, Dungarvan, . 


Carboniferons Slate. 


n 


II 


Poulscadden, Howth, . . . 


II 


II 


papilionacea, . 


Drumqnin, Drumquin, ... 


Yellow Sandstone. 


11 


>» 


St John's Point, Dunkineely, 


Limestone of the Cai^ 
boniferons Slate. 


II 


II 


Swellan, Cavan, 


Yellow Sandstone. 


II 


II 


Townparks, KiUeshandra, . . 


II 


II 


II 


Bahan's Bay, Dunkineely, . 


II 


II 


i» 


Granard, Granard, .... 


Yellow Sandstone and 
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Namea of Fosslla. 


LocaUtlea 










^nTullvfiilnn 






Potfe-Towns. 


OUtNUTIBlOD. 


Genera. 


Species 






Orthis 


papalionacea, . 


Ederny, Fermanagh, .... 


Yellow Sandstone. 


t) 


11 


Scraghy, CaaUedcrg, .... 


11 


>i 


paralleU, . . 


Hook Head, ^ethard, . . . 


Limestone of the Car- 
boniferous Slate. 


If 


11 


MohiU, Mohill, 


Carboniferous Slate. 


11 


11 


Curragh, Ardinore, .... 


11 


»» 


1) 


Clonoa, Dungarvan, .... 


II 


11 


II 


St. John's Point, Duokineely, 


Limestone of the Car- 
boniferous Slate. 


n 


11 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


t> 


11 


Ponlscaddea, Howth, . . . 


Carboniferous Slate. 


11 


radialu,. . . 


Stridagh Point, Donegal, . . 


11 


11 


resupinata, . 


Townparks, Killeahaadra, . . 


Tellow Sandstone. 


ft 


f» 


BnicUess, Donklneely, . . . 


M 


II 


11 


St. John's Point, Dunkineely, 


Limestone of the Car- 








boniferous Slate. 


11 


19 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


11 




BrucUess, Dunkineely, . . . 


Tellow Sandstone. 


11 


»> 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


11 


11 


Poulscadden, Howth, . . . 


\i 


11 


sulcata, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


teoauta-iato? . 


Currens, Castle Island, . . . 


Carboniferous Slate. 


11 


11 


ShanbaUy, Cork, 


»i 


Spiriferm 


apertmata. 


Ardoe, Ardmore, 


II 


11 


91 


Clonea, Dungarvan, .... 


11 


11 


attenoata, . . 




II 


ti 


II 


Bruckless, Dunkineely, . . . 




fj 


11 


Ring, Enniskillen, 


Carboniferous Slate. 


11 


11 


Hook Head, Fethard, ... 


Limestone of the Car- 
boniferous Slate. 


19 


II 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


19 


19 


Ballinacourty, Dungarvan, . 


II 


11 


11 


Poulscadden, Howth, . . . 


11 


11 


biinlcaU, . . 


Granard, Gmnard, .... 


Yellow Sandstone and 
Arenaceous Limest.' 


11 • 


II 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


19 


ti 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


ti 


Slieve Gallion, Magherafelt, . 


Yellow Sandstone. 


fi 


calcarata, . . 


KUbride, BaUycasUe, . . . 


Arenaceous Limestone. 


19 


M 


Gianard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limest 


11 


V 


Derrybryan, Co. Clare, . .. . 


Yellow Sandstone. 


19 


• 1 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


19 


It 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Dnnally 


Carboniferous Slate. 


19 


II 


Malahide, Malahide, .... 


>i 


91 


dathiata, . . 


Lisnapaste, Ballintra, . . . 


11 


19 


criapa, . . . 


Cregganore, Gort, .... 


Yellow Sandstone. 


>1 


u 


Kilnamack, Clonmel, . . . 


Carboniferous Slate. 
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THE DUBLIN QT7AETEKLT JOTTBNAL OF SCIENCE. 



Names of FoMila. 


LocaUtles 








and 


Sntadlvlfdon 






Posfc-Towns. 


ou mil Tiawiii. 


Genenu 


Specie. 






Spirifera 


crispa, 


Lisnapaste, Bal]!llt^^ . . . 


Carb<AiifieroQa Slate. 


i> 


1) 


Malahide, Malahide, .... 


fi 


»> 


disjtmcta, . . 


Kilnamack, Oonmel, . . . 


»> 


» 


>» 


Clonea Castle, Dungarvan, . 


If 


ij 


}* 


Bruckless, Dnnkineelyi . . . 


Yellow Sandstone. 


fi 


i> 


Whiting Bay, Youghal, . . 


CarboniferouB Slate. 


ff 


» 


Malahide, Malahide, .... 


»i 


yt 


M 


Beendonoughan, Bantiy, . . 


f> 


n 


»f 


Poulacadden, Howth,. . . . 


»i 


M 


gigantea, . . 


MohUl, Mohill, 


i» 


» 


n 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


ft 


*i 


Donegal, Donegal, 


TeUow Sandstone. 


If 


grandava, . , 


Binniskiddy, CoA, . . . . 


Carboniferous Slate. 


i> 


}} 


Lisnapaste, Ballintra, . . . 


i» 


>» 


>i 


Shanbally, Carrigaline, . . . 


»i 


)} 


)) 




>i 


)} 


inornata, . . 


Cregganore, Gort, 


Yellow Sandstone. 


ij 


V) 


Shanbally, Cork, 


Carboniferous Slate. 


It 


megaloba, . . 


Currens, Castle Island, . . . 


tt 


u 


minima, . . . 


Clonkeifly, Virginia, .... 




yj 


octoplicata, . . 


Bahan's Bay, Dnnkineely,. . 


Yellow Sandstone. 


)f 


i» 


Ballinacourty, Dungaryan, 1 


it 


»» 


ostiolata, . . 


Hookhead, Fethard, .... 


Limestone of the Car- 
boniferous Slate. 


» 


>» 


Monaghan, Monaghan, . . . 




f} 


)) 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


>» 


»> 


MohUl, MohiU, 


i» 


>» 


i> 


Horath, Moynidty, . . . . 


Limestone of the Car- 
boniferous Slate. 


)y 


>» 


Bmckless, Dunkineely, . . . 


Yellow Sandstone. 


M 


»» 


Malahide, Malahide, .... 


Carboniferous Slate. 


»> 


rhomboidea, . 


Lisnapaste, Ballintra, . . . 


It 


>» 


tj 


Ballinaconrty, Dungarvan, . 


11 


l> 


11 


Hook Head, Fethai5, . . . 


Limestone of the Car- 
boniferous Slate. 


M 


rotandata, . . 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


n 


») 


Malahide, Malahide, . . . . 


n 


n 


rudiB,. . . . 


Ballinacourty, Dungarvan, . 


yy 


H 


}i 


Poulscadden, Howth, . . . 


11 


yy 


spedosa, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


M 


t) 


Doorin, Donegal, 


11 


n 


i» 


Bahan*8 Bay, Dunkineely, . 


11 


>> 


»j 


Hook Head, Fethard, . . . 


Limestone of the Cai^ 
boniferous Slate. 


»» 


»i 


Malahide, Malahide, .... 


Carboniferous Slate. 


yy 


Urii, . . . 


Lisnapaste, Ballmtra, . . . 


11 


Cyrtia 


cuspidata, . . 


Doorin, Donegal, 




M 


n 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


» 


»» 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 
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NamecofFoirilA. 


Localities 








■nd 


SabdiTlfioa. 






Po«t-Town& 




CScnera. 


Spedca 






Cyrtia 


coBpidata, . . 


Hook Head, Fethard, . . . 


Limeetone of the Car- 
boniferous Shite. 


tf 


?» 


Cmragh, Axdmore, .... 


CarboniferouB Slate. 


99 


II 


liTewcastle, Clogheen,. . . . 


11 


If 


»» 


Currens, Castle laUnd, . . . 


It 


99 


19 


Malahide, Malahide, . . . . 


II 


}> 


distans, . . . 


Hook Head, Fethard,. . . . 


Limestone of the Car- 
boniferons Shite. 


99 


II 


Correna, Castle Island, . . . 


Carboniferoos Slate. 


yy 


II 


Kilnamack, Clonmel, . . . 


It 


»» 


If 


Tiimycahill, Donegal, ... 


Yellow Sandstone and 
Arenaceous limest 


)9 


II 


MftUhlHii^ Malahide, .... 


Carboniferous Slate. 


>» 


II 


Rahan's Baj, Donkineely, . ., 


Yellow Sandstone. 


99 


II 


Poolacadden, Howtb, . . . 


Carboniferous Slate. 


t) 


laminosa, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 






\ 


boniferous Slate. 


»> 


It 


Ballinacoiirty, Dnngarvan, . 


Carboniferous Slate. 


19 


It 


Stridagh Point, Donegal, . . 


II 


)9 


11 


Ponbcadden, Howth, . . . 


»i 


}> 


ft 


Malahide, Malahide, . . . . 


It 


»» 


liDgoifera, . . 


Granard, Granard, . . . . 


Yellow Sandstone and 
Arenaceous Slate. 


*} 


mefogonia, 


Hook Head, Fethard,. . . . 


Limestone of the Car- 
boniferous Slate. 


tf 


nnda, .... 


Clonea, Dnngarvan, . . . . 


Carboniferous Slate. 


yy 


^ If 


RinnUkiddy, Cork, . . . . 


11 


99 




Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




II 


Mehill,MohiU, 


CarboniferouB Slate. 


>9 


II 


Malahide, Malahide, . . . . 


If 


}y 


timplex, . . . 


II ti .... 


ti 


11 


II 


Liflnapa8te,Ballintra,. . . . 


ti 


It 


II 


Hook Head, Fetliard, . . . 


Limestone of the Car- 
boniferous Shite. 


II 


tt 


St. John's Point, Dunkineely, 


II 


MartiQUi 


decorSf . . . 


Clonea Castle, DnngarvanBay, 


Carboniferous Slate. 


II 


elljptica, . . 


Ballybodonnell, Dunkineely, 


Yellow Sandstone. 


II 


1} 


Malahide, Malahide 


Carboniferous Slate. 


II 


glabra, . 


/Clonea Castle, DnngarvanBay, 


It 


II 


phalsma, . . 


St Doolough's, Dublin, . . 


II 


M 


11 


Balllnaconrty, DungarYan, . 


It 


ff 


M 


Clonea, Dnngarvan, .... 


It 


tl 


plebda, . . . 


Hook Head, Fethard,. . . . 


ft 




II 


Tnllyard, Armagh, .... 


Lower Limestone. 


II 


jf 


Lisnapaste, Ballintra, . . . 


It 


„ strigooephaloidefl,! 


It If ... 


It 






Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 




M 


Ring, Enniskilleh, .... 


Carboniferous Slate. 


11 


1 


Mohill, MohiU, 


ti 



54 



THX DUBLIN aUABTEBLT JOVBSAL 07 SCIENCE. 



Names of FoAsUs. 


LocaUties 
and 
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Beticalaria 


imbricata, . . 


Hook Head, Fetbard,. . . . 


limestone of the Car- 
boniferous Slate. 


tt 


lineata, . . . 


Doorin, Donegal, 


Yellow Sandstone. 


)) 


microgemma, . 


Mohill,Mohai, 


Carboniferous Slate. 


1) 


11 


MalaUde, Malabide, .... 


11 


11 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 








boniferous Slate. 


ti 


II 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


Vf 


striatella, . . 


Tennon, Boyle, 


Lower limestone. 


Brachythyiis 


dupUdcoeta, . 


Bruckless, Duokineely, . . . 


Yellow Sandstone. 


II 


11 


Killagbtee, Dunkineely, . . 


11 


fi 


II 


Lifinapaste, Ballintra, . . . 


Carboniferous Slate. 


)i 


)i 


Malahide, Halahide, .... 


II 


i» 


integrioocta, . 


MohUl, Mohill, 


11 


IT 


11 


BaUinacoorty, DongarvaD, . 


M 


l» 


oralis, . . . 


BaUixiacourty, Dusgarvao, . 


>1 


11 


ptagula, . . . 


Ballinacoorty, DongarvaD, . 


ft 


11 


II 


Hook Head, Fethard, . . . 


1» 


11 


If 


Malahide, Kalahide, . . . . 


11 


11 


planata, . . . 


St DonloQgh'8, DabliD, . . 


Limestone of the Car- 
boniferous Slate. 


11 


planioostata, . 


Brockless, Dunkineely, . . 


Yellow Sandstone. 


Athyrifl 


ooncentrica, . 


Bruckless, Dunkineely, . . 


11 


II 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


11 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


f) 


Rathbale, Swords, 


Carboniferous Slate. 


II 


11 


Ballinacourty, Dongaryan, . 


11 


11 


11 


Poulscadden, Howth, . . . 


11 


11 


decu88ata. . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


It 


II 


Curragh, Ardmore, .... 


Carboniferous ShUe. 


11 


II 


Hook Head, Fethard, . . . 


limestone of the Car- 
boniferous Slate. 


II 


II 


Clonea, Dnngarvan, .... 


Carboniferous Slate. 


11 


11 


Lisnapaste, Ballintra, . . . 


1) 


11 


11 


Gurrens, Castle Island, . . . 


II 


ii 


11 


Malahide, Malahide, .... 


II 


11 


11 


St. John's Point, Dunkineely, 


Limestone of the Car- 
bonlferous Slate. 


11 


II 


Poulscadden, Howth, » . . .. 


Carboniferous Slate. 


11 


depreasa,. . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 






Doorin, Donegal, 


Yellow Sandstone. 


II 


II 


Donegal, Donegal, .... 


11 


II 


11 


MaUhide, Malahide, . . . . 


Carboniferous Slate. 


ti 


fimbriata, . . 


Poulscadden, Howth, . . . 


11 


11 


glabriatria, . 


Ballinacourty, Dungarran, . 


11 


II 


if 


MohiU, Mohill, 


11 


11 


11 


Lough Esk, Donegal, . . . 


Arenaceous Limestone. 


11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 
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MameofFonOs. 










LocaUttos 








and 




Qe&eia. 


Speciea 


Post-Towna. 




Athyris 


globnlaria,. . 


Clonea, Dosgarvan, .... 


Carboniferous Slate. 


»» 


. . '» 


KUbride^ Ballycastle, . . . 


Arenaceous Limestone. 


" 


hispida, . . . 


St John's Point, Dnnkineely, 


Limestone of the Car- 
boniferous Slate. 


»» 


II , 


Llsnapaate, Ballintra, . . . 


Carboniferous Slate. 


11 


planofluicata, . 


Lackagh, Dramqnin,. . . . 


Yellow Sandstone. 


»f 


II 


InYer, Donegal, 


Arenaceous IJmestone. 


» 


sqnamofia, . . 


Lianapaste, BaUlntra, . . . 


Carboniferous Slate. 


•» 


II 


Hook Head, Fetbard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


II 


Mobill, MohiU, 


Carboniferous Slate. 


)i 


triloba, . . . 


Dnunacraw, DnunquiB, . . 


Yellow Sandstone. 


Atiypa 


angolaris, . . 


Ballinglen, Ballycastle, . . 


Arenaceous Limestone. 


»» 


Gompta, . . . 


Kilcnmmin, KiUala Bay, . . 


Carboniferous Slate, 


»> 


desQuaxnatai . 


Clonea Castle, Dnngarvan Bay 


11 


II 


91 


BaUinaconrty,Dimgaryan Bay 


11 


91 


faUaz, . . . 


Ardoe^ Ardmore, 


i» 


»» 


11 


Bnickless, Dankineely, . . . 




11 


'ii 


Hook Head, Fethard, . . . 


Limestone of the Car- 


It 


»» 


KHnamack, Clonmel, . . . 


Carboniferous Slate. 


11 


II 


CozraiB, Castle Island, . . . 


__ II 


11 


11 


Cregganore, Gort, 


Yellow Sandstone. 


» 


II 


Poalscadden, Howth, . . . 


Carboniferous Slate. 


11 


_ »» 


Fivemiletown, Fivemiletown, 


II 


11 


flezistria, . . 


St. Doolongh's, Dublin, . . 


Limestone of the Car- 
boniferous Slate. 


11 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


11 


gregaiia, . . 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


}} 


hastata, . . . 


Brnckless, Dankineely, . . 


Yellow Sandstone. 


11 


II 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


II 


BaDinacourty, Dnngarvan, . 


Carboniferous Slate. 


n 


II 


Poulscadden, Howth, . . . 


It 


11 


indentata, . . 




Yellow Sandstone. 


11 


ixiaperata, . . 


Clonea, Dnngarvan, . . . 


Carboniferous Slate. 


11 


II 


Ballinacourty, Dnngarvan, . 
Cregganore, Gort, 


M 


It 


juyenis, . . . 


Yellow Sandstone. 


11 


II 


Brnckless, Dankineely, . . 


11 


»> 


lachryma, . . 


Malahide, Malahide, .... 


Carboniferous Slate. 


It 


latifiOflta, . . 


Brnckless, Dankineely, . . ! 


Yellow Sandstone. 


II 


II 


Mohill, Mohill, 


Carbonij^erous Slate. 


II 


nana, .... 


Kahoran, Fivemiletown, . . 


1) 


>i 


oblonga? . . 


Clonea, Dnngarvan, .... 


It 


II 


pleorodon, . . 


Cregganore, Gort, 


Yellow Sandstone. 


11 


11 


Brnckless, Dnnkineely, . . . 


»» 


II 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


II 


priaca, . . . 


Shanbally, Camgaline, . . . 


11 


n 


proara, , . . 


Malahide, Malahide, . . , , 


11 


19 


pngnna, . . . 


St. Doolough's, Dublin, . . 


Limestone of the Car- 
boniferous Slate. 
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Names of FoaailB. 


LocaUtfGS 


\ 






and 


Subdivision. 






Post-Towns. 




Genera. 


Species. 




* 


Atiypa 


pognuB, . . . 


Inver, Donegal, 


Arenaceous Limestone. 


ft 


radialis, . . . 


Bruckless, Dunkineely,. . . . 


Yellow Sandstona 


i» . 


»» 


Cregganore, Gort, 


II 


ff 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


}j 


remfonnia, . . 


Lisnapaste, Ballintra, . . . 


II 


»» 


saocolQS,. . . 


Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limestone. 


}i 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


If 


Btriatola, . . 


Cionea, Dangarvan, . . • . 


1 1 


11 


i» 


Rinniakiddy, Ck)rlc, . . . . 




fi 


II 


Curragh, Ardmore, . . . . 


jy 


n 


II 


Ballinacourty, Dungarvan, . 


« 


II 


sulcirostris. . 


Camly, Sligo, 


II 




11 


Bmckless. Ddnkineely, . . . 


Yellow Sandstone. 


II 


triplex, . . . 


Kiidreas, Cookstown, . . . . 


II 


II 


ventilabrum, . 


Malahide, Malaliide, .... 


Carboniferous Slate. 


II 


Virgo,. . . . 


Larganmore, Baogor, . . . 


Yellow Sandstone. 


CKUSTACEA. 






Calymene 


granulata?. . 


Ballinaconrty, Dungarvan, . 


Carboniferous Slate, 


If 


liBVis, . . . . 


Clonea, Dimgarvan, . . . . 


II 


V 


Latreillii, . . 


Glonea, Dungarvan, . . . . 


II 


Griffithides 


obsoletos, . . 


Kilbride, Ballycastlc, . . . 


Arenaceous Limestone. 


PbiUipaa 


Colei,. . . . 


Lianapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


gemmnlifera, . 


Poulacadden, Howth, . . . 


II 


It 


ft 


Kilbride, Ballycaatle, . . . 


Arenaceous Limestone. 


II 


tnmcatula, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


II 


Currens, Castle Island. . . . 


Carboniferous Slate. 


Dithyrocaris 


Colei,. . . . 


Aghnaglogh, Clogher, . . . 


i» 


II 


Scouleri,. . . 


Aghnaglogh, Clogher, . . . 


>» 


Bairdia 


cnrtus, . . . 


Granard, Granard, 


Carboniferous Slate and 






^ 


Arenaceous LimcBt 


Cy there 


arcuata, . . . 


Dromard, Draperstovn, . . . 


Yellow Sandstone. 


II 


bitubercutata,. 


Cultra, Hollywood, . . . . 


9* 


II 


cornuta, . . . 


Cultra, Hollywood, . . . . 


f> 


11 


costata, . . . 


Cultra, Hollywood, . . . . 


»> 


II 


eloDgata, . . 


Cultra, Hollywood, . . . . 


»» 


}} 


excavata, . . 


Aghnaglogh, Clogher, . . . 


Carboniferous Slate. 


)i 


Hibbertii, . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 


11 


impreasa, . . 


Dromard, Draperstown, . . . 


»> 


II 


inomata, . . 


Cultra, Hollywood, . . . . 


t» 


)i 


oblonga,. . . 


Cnllion, Draperstown, . . . 


f> 


11 


orbicularis,. . 


Bunowna, Easky, 


V 


fi 


pusilla. . . . 


Cullion, Draperstown, . . . 


»> 


II 


Bubrecta,. . . 


Larganmore, Bangor, . . . 


»» 


i» 


tritaberculata. 


Cultra, Hollywood, . . . . 


»l 
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Names of FoasUa. 


LocaUtiea 


Sabdivislon. 






Post Towns. 


Genera. 


Species. 






jkmni 


lilDA. 






Serpula 


Bcalaris, . . . 


Lianapaste, Ballintra, . 


. . Carboniferous Slate. 




caperatus, . . 


Hook-Head, Fethard, . 


• • II 


11 


^lobOSQS, . . 


Aghnaglogh, Clogher, . 


• II 


11 


intermedins, . 


Cultra, Hollywood, . . 


. YeUow Sandstone, 


M 


minutus, . . . 


Aghnaglogh, Clogher, . 


. Carboniferous Slate. 


1» 


omphalodes? . 


Cnltra, Hollywood, . . , 


. Yellow Sandstone. 


Spixoglyphus 


margmatua, . 


Hook Head, Fethard, . 


. Limestone of the Car- 
boniferous Slate. 


Serpulites 


membianaceos 


St Doolongh*8, Dublin, . 


• • ft 


SCHINOD 


RRMATA. 






Palscfainiu 


elcgans, . . . 


Hook Head, Fethard, • 


. Limestone of tlie Car- 
boniferous Slate. 


II 


gigM 


Hook Head, Fethard, . 


It 


II 


II 


Rahan*8 Bay, Dunkineely, 


. Yellow Sandstone. 


II 


Konigu.. . . 


Kahan's Bay, Dunkincely, 


,, 


Echinocrinas 


elegans, . . . 


Hook Head, Fethard, . 


. . Limestone of the Car- 
boniferous Slate. 


>i 


glabrispina, . 


Hook Head, Fethard, . 


»> 


II 


II 


Clonea, Dungarvan, . . 


. . Carboniferous Slate. 


11 


triserialis, . . 


Killycloghy, Lisbellaw, . 




»i 


Urii 


Townparks, Killeshaudra, 


, . Yellow Sandstone. 


II 


11 


Lough Esk, Donegal,. . 


. . Arenaceous Shale. 


11 


II 


Rahan's Bay, Dunkineelv, 


. . Carboniferous Slate. 


II 


II 


St. John's Point, Dunkine 


ely. Limestone of the Car- 
boniferous Slate. 


11 


II 


Malahide, Malahide, . . 


. . Carboniferous Slate. 


II 


yetustiis, . . 


Hook Head, Fethard, . 


, . Limestone of the Car- 
boniferous Slate. 


Adelocriniis 


histrix, . . . 


Ballinacourty, Dungarvan 


. Carboniferous Slate. 


Platycriniis 


contractoB,. . 


Gregganore, Gort, . . . 


. ! Yellow Sandstone. 


It 


gigMi. . . . 


Malahide, Malahide, . . 


. . Carboniferous Slate. 


If 


granulatos, . 


Ballinacourty, Dungarvan 


1 • II 


i» 


interscapnlaris, 


Ballinacourty, Dungarvan. 


' * '* 


II 


>f 


Poulscadden, Howth,. . 


• • »» 


II 


laciniattiSi . . 


Hook Head, Fethard, . 


. . Limestone of the Car- 
i boniferous Slate. 


II 


l«vis,. . . . 


Hook Head, Fethard, . 


*$ 


II 


oniatos^ . . . 


Hook Head, Fethard, . 


• 1 II 


II 


pmictatos, . . 


St, John's Point, Dunkine 


Biy, 


II 


similis, . . . 


Ballinacourty, Dangarvan 


, . Carboniferous Slate. 


It 


triacontadacty- 




1 




i»^. . . . 


Hook Head, Fethard, . 


. . Limestone of the Oar- 
boniferous Slate. 


Platjcrimu 


tnbercnlatus, . 


Ballinacourty, Dungarvan 


, . Carboniferous Slate. 


Poteriocrioos 


gracflis, . . . 


Hook Head, Fethard, . 


. . Limestone of the Car- 
boniferous Slate. 


Taxocriims 


macrodactylos, 


Clonea, Dungarvan, . . 


. . Carboniferous Slate. ! 


It 


It 


Ballinacourty, Dungarvan 


» • II 


Cyathocrinns 


ellipticos, . . 


Ballinacourty, Dungarvan 


i» 
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Species. 



CyathocrinoB ellipticus,. 

»» « 

„ geometricus, 



ineqnidactyliu, 
macrocheirns, . 
megastylus, . 



omatuS) . 
pinnatus? 



Localities 

and 
Poflt-Towns. 



taberculatus, 
▼ariabilis, . 



Rhodocrinas yeruB,. . . 

ActinoGrinuB Gilbertaoni, 

„ polydacfylus, 

„ piisillaa, . . 

„ tenai8triatii8» 



„ tesselatiu, . . 

„ triaoontadacty- 

lus 

M t» 4 

AtocriniiB MiUeri, . . . 

ZOOPHTTA. 

AmplexuB nodulosns, . . 

»» »> 

„ Sowerbii, . . 



tortuoBUS, 



Lisnapaste, Ballintra, . . 
Poulflcadden, Howth, , . 
Currens, Castle Island, . . 
Curragh, Ardmore, . . . 
BaUinacourtVf DuDgatran, 
Malabide, Malahide, . . . 
Raban's Bay, Dunkioeely, 
St DooIougb*s, Dablin,. . 

Lisnapaste, Baliintra, . . 

Mohill, Mohin, . . . . . 

Malabide, Malabide, . . . 

Lisnapaste, Ballintra, . . 

Clonea, Dongarvan, . . . 

St. Doolough's Dublin,. . 

Ballinacourty, Dungarvan, 
Hook Head, Fetbard, . . 

Ballinacourty, Dungarvan, 
Currens, Castle Island, . . 
Knocklofty, Co. Tipperary, 
Clonea, Dungarvan, . 
Malahide, Alalabide, . 
Bruckless, Dunkineely, 
Poulscadden, Howth,. 
Malahide, Malahide, . 
Ballinacourty, Dungarvan, 
Malahide, Malahide, . . 
Bruckless, Dunkineely, . 
Rahan's Bay, Dunkineely, 
Ardoe, Ardmore, . . 
Clonea, Dungarvan, . 
Lisnapaste, Ballintra, 
Clonea, Dungarvan, . 

Ballinacourty, Dungarvan, 
Malahide, Malahide, . . . 
Hook Head, Fetbard, . . 



Clonea Castle, Dungarvan, . 

Ballinacourty, Dungarvan, . 

Ballinacourty, Dungarvan, . 

Clonea, Dungarvan, . . . . 

Hook Head, Fetbard, . . . 

Malahide, Malahide, .... 
Hook Head, Fetbard, . . . 

Clonea Castle, Dungarvan Bay, 



SubdiTision. 



Carboniferous Slate. 



Tdlow Sandstone. 
Limestone of the Car- 
boniferous Slate. 
CarboniferonB Slate. 



Limestone of the Car- 
boniferons Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



Yellow Sandstone. 
Carboniferous Slate. 



Yellow Sandstone. 
Carboniferoos Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 
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Names of Fossils. 


Genen. 


Species. 


TnrbinolopsU 


bina? 






Celtica, . . . 






II 






II 
pandradialia, . 


Tiu 


rbinolia 


pluriradialis, . 
^gites,. . . 


t» 


II 


»f 


II 


»» 


II 


*9 


II 


>• 


•• 


»f 


II 


SiphoDophyllia 


II 
eylindrica, . • 


It 


•t 


>t 


It 


»» 


II 


Astneft 

UthodeodroD 
It 

ft 


It 
irregularis, . . 
pentagona, . . 
affine,. . . . 
csespitoBum, . 


It 


»> 


n 

Syringopora 

n 


»i 
bifurcata, . 
catooata, . . 


ft 


genlculata, . . 


ft 


11 


It 


>i 


It 

tt 
w 


11 
Ux., . . . . 

ramolosa, . . 


M 


It 


It 


11 


Anlopora 
Manon 


nampanulata, . 
cribroBum r . « 


ti 


It 


A4t 


tt 
•reopotE 


t» 
aDtiqua, . . . 



Localities 

and 

Fost-Towns. 



Brackless, Dunkineely, . . 
Currens, Castle Island, '. . 
Ballinacoarty, Dnngarvaiif 
Knocklofty, Co. Tipperary, 
Clonea Castle, Dongarvan Bay, 
Currens, Castle Island, . . 
Ballinacoarty, Duogarvan, 
Carrens, Castle Island, . . 
Kilbride, Ballycastle, . . . 
Hook Head, Fethard, . . 

Brackless, Dunkineely, . . 
Slieve Gallion, Magherafelt, 
Lisnapaste, Ballintra, . . 
Poulscadden, Howth,. . . 
Ballybodonnell, Dunkineely, . 
Malahide, Malabide, .... 
Lackagb, DrumquiD, .... 
Ardsallagh, Dramquin, . . . 
Scragby, Castlederg,. . . . 
Hook Head, Fethard, . . . 

Poalscadden, Howth,. . . . 

Banowna, Easky, 

Larganmore, Bangor, . . . 
Lackagb, Druroquin,. . . . 
Scraghv, Castlederg, .... 
Hook Head, Fethard, . . . 

Poulscadden, Howth,. . . . 
St. John's Point, Dunkineely, 
Poulscadden, Howth,. . . . 
St. John's Point, Dunkineely, 

Dnimscraw, Dramquin,. . . 
Tinnycahill, Donegal, . . . 

St. John's Point, Dunkineely, 

Malahide, Malabide, .... 
Brackless, Dunkineely, . . . 
Raban's Bay, Dunkineely, . 
Malahide, Malahide, .... 
St. John's Point, Dunkineely, 

Hook Head, Fethard, . . . 
Brackless, Dunkineely, . . . 
Clonea, Dangarvan, .... 
Ballinacoarty, Dunganran, . 
Hook Head, Fetbard, . . . 



SabdiTlsion. 



Yellow Sandstone. 
Carboniferous Slate. 



Arenaceous Limestone. 
Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 



Carboniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 

II 
Yellow Sandstone. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Yellow Sandstone. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Yellow Sandstone. 

Yellow Sandstone and 
Arenaceus Limest 

Limestone of the Car^ 
boniferous Slate. 

Carboniferous Slate. 

Yellow Sandstone. 
i» 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 
II 

Yellow Sandstone. 

Carboniferous Slate. 
II 

Limestone of the Car- 
boniferous Slate. 



60 



THE DX7BLIN QUABTEBLT JOUBNAL OF SdENCB. 



Names of Foaalls. 


LocaUties 










SubdivUlon. 








Genera. 


Species. 






Dictyophyllia 


antiqua, . . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Skte. 


Plcurodicty- 


problemati- 


BalUnacoorty, Bungarvan, . 


Carboniferous Slate. 


tun 


cum? 






i» 


II 


Clonea, Dunganran, .... 


II 


tf 


II 


Lisnapaste, Ballintra, . . . 


ti 


Fayoidtes, 


fibrosa, . . . 


Clonea, Dungarvan, .... 


fi 


II 


II 


Cuiragh, Ardmore, .... 


It 


II 


megastoma? . 


Meenacarrigby, Drumquin, . 


Tellow Sandstone. 


It 


II 


Malahide, Malahide 


Carboniferous Slate. 


II 


II 


Scraghy, Drumquin, .... 


11 


II 


II 


Poulscadden, Howth, . . . 


II 


M 


poljnnorpha, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


II 


■erialis, . . . 


Malahide. Malahide 


Carboniferous Slate. 


II 


spongitcs, . . 


Poulscadden, Howtb, . . . 


1) 


II 


II 


Swellan, Cavan, 


II 


11 


II 


Malahide, Malahide, .... 


ii' 


II 


tenoisepta, . . 


Lackagh, Drumquin,. . . . 


Yellow Sandstone. 


II 


fi 


MohUI, Mohill, 




n 


II 


Poulscadden, Howth,. . . . 


II 


II 


tumida, . . . 


Lackagh, Drumquin,. . . . 


Tellow Sandstone. 


II 


II 


Malahide, Malahide, .... 


Carboniferous Slate. 


Stromatopora 


concentrica, . 


Killybrone, Killala, .... 


Arenaceous Limestone. 


II 


II 


Malahide, Malahide, .... 


Carboniferoos Slate. 


Vcrticillipora 


abnormia? . . 


Ballinacourty, Dunganran, . 


n 


II 


II 


Malahide, Malahide, .... 


If 


II 


II 


Clonea, Dungarvan, .... 


1) 




II 


Poulscadden, Howth,. . . . 


II 


II 
Berenicea 


II 
megastoma, . 


Ballinacourty Pt., Dungar- 
van, 


11 


See with Spirorbis caperatus,. 


OrbicuUtes 


antioQiis, . . 


Bahoran, Fivemiletown, . . 


It 


MiUepora 


gracilis, . . . 


Clonea, Dungarvan, .... 


II 


II 


II 


Lisnapaste, Ballmtra, . . . 


II 


II 


II 


Ballinaconrty, Dungarvan, . 


II 


II 


iuterporosa, . 


Malahide. Malahide, .... 


w 


• II 


II 


Mohill, Mohill, 


II 


II 


II 


Lisnapaste, Ballintra,. . . . 


YeDow Sandstone. 


II 


oculata, . . . 


Cregganore, Gort, ..... 


Carboniferous Slata. 




II 


Poulscadden, Howth,. . . . 


1, 


It 


rhombifera, . 


Lisnapaste, Ballintra, . . . 


>» 




II 


Poulscadden, Howth, . . . 


Tellow Sandstone 


II 


BimiUs, . . . 


Cregganore, Gort, 


Limestone of the Cai^ 


II 


II 


St. Doolough's, Dublin, . . 


bouiferous Slate. 
Carboniferous Slate. 


II 


spicularis, . . 


Poulscadden, Howth, . . . 


II 


Goi^gonia 


assimilis, . . 


Ballinacourty, Dungarvan, . 


Yellow Sandstone and 


II 


zic-zac, . . . 


Granard, Granard, 


Arenaceous Lime- 








stone. 
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NaxneflofFoasUa 


LocaUtiaa 








and 


Subdivilion 






Post-Towna 




Genera 


Speclea. 






Jania 


antiqna, . . . 


St John's Point, Dunkineely, 


Carboniferous Slate. 


}f 


bacillaria, . . 


Lisnapaste, Ballintra, . . . 


tt 


»» 


craasa, . . . 


St. John's Point, Dnnkineely, 


Limestone of the Car- 
boniferous Slate. 


19 


It 


Lackagh, Dnunquin,. . . . 


Yellow Sandstone. 


^VuicnUria 


parallela, . . 


MobiU, Mohill, 


Carboniferous Slate. 


Glanconome 


bipinnata, . . 


Ballinacourty, Dungar^an, . 


t» 


it 


t) 


Ponlscadden, Howth,. . . . 


tt 


11 


pluma. . . . 


Lianapaste, Ballmtra, . . . 


It 


It 


a 


Ballinacourty, Dungarvan, . 


tt 


ti 


It 


Poolscadden, Howth, . . . 


11 


»» 


>l 


Lackagb, Dmrnqain,. . . . 


Yellow Sandstone. 


Ptylopora 


macropora, . . 


Poulscadden, Howtb, . . . 


Carboniferous Slate. 


i» 


plama, . . . 


Hook Head, Fethard, . . . 


Limestone of the Car^ 
boniferous Slate. 


}t 


It 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


}f 


It 


Malabide, Malahide, . . . . 


tt 


FenestellA 


antiqoa, . . . 


Correns, Castle Island, . . . 


It 


1} 


It 


Gurteenroc, Bantry, . . . . 


It 


If 


It 


Killingley, 


II 


jt 


tt 


Bmckless, Dnnkineely, . . . 


YeUow Sandstone. 




tt 


BlackbaU Head, Cork, . . . 


Carboniferous Slate. 


19 


tt 


Malahide, Malahide, . . . . 


It 


19 


carioata, . . . 


Enagh, Tynan, 




If 


tt 


Malahide, Malahide, . . . . 


t» 


jf 


flabellata, . . 


BrucklesB, Dankineely, . . . 


Ydlow Sandstone 


jf 


formoaa,. . . 


Currens, Castle Island, . . . 


Carboniferous Slate 


if 


tt 


Mahihide, Malahide, . . . . 


tt 


fl 




Clonea Castle, Dungarvan, . 


a 


1} 


mnltiporata, . 


Brickeen Bridge, Killamey, . 


Yellow Sandstone. 


}) 


nodalosa, . . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


)) 


oculata, ... 


Ballinacourty, Dnngarvan, . 


It 


ff 


plebeia, . . . 


Killybrone, KiUala, . . . . 


Arenaceous Limestone. 


if 


regnlaris, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 




reticularis, . . 


Cnrrens, Castle Island, . . . 


a 


if 


epongites, . . 


Poulscadden, Howth. . . . 


a 


it 


teuoifila,. . . 


Eilnamack, Clonmel 


if 


a 


tt 


Greaghs, Ballintra, . . . . 


tt 


}f 


tt 


Bmckless, Dunkineely, . . . 


Yellow Sandstone. 


a 


tt 


Poulscadden, Howtb,. . , . 


Carboniferous Slate. 


it 


It 


Malahide, Malahide, . . . . 


11 


a 


nndulata, . . 


Bmckless, Dunkineely, . . . 


YeUow Sandstone. 


a 


It 


Kilbride, Ballycastle,. . . . 


Arenaceous Limestone. 


a 


It 


Greaghs, Ballintra, . . . . 




it 


It 


Malahide, Malahide, . . . . 


a 


' y9 


If 


Poulscadden, Howth, . . . 


19 


Polypora 


dendroides, . 


Townparks, KiUeshandra, . . 


Yellow Sandstone. 


>f 


11 


Hook Head, Fethard, . . . 


Limestoqe of the Car- 
boniferous Slate. 


Betepora 


ondata,. . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


t« 


tt 


MohiU, Mohill, 


It 



1 
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Names of Fossils. 


Localltiea 








SnMifislon. 


Genera. 


Si)cclet. 


Post-Towns. , 




PLANTS. 


^ 




LowxB Carboniferous 






Plants. 






Sternbergia approximate, 


Cultra, Hollywood, .... 


TeUow Sandstone. 


t) )) 


Golin, Cavan, 




Sphenopteris linearis, . . 


Riy. Banagh, Drumcurren, 
Kesh, 




Facoides and Ferns, . . . 


Bmnatrahir, BftUycastle, . . 


II 
Carboniferous Slate. 


Ferns and Fucoides, . . 


Kilcummin, Killala Bay, . . 


Ferns 


Dromard, Draperstown, . . 


Yellow Sandstone. 


»> i» 


Fallagloon, Maghera, . . . 


II 


SUgmaria ficoides,. . . 


Mac Swyne's BaVjDunkineely, 






and North coast of Mayo, . 


11 


Sigillaria and Dictyophyllum 


Do., do. 


11 


„ Ferns, . . . 


Cork, Cork, 


1) 


II ti 


Blackball Head, Castletown, 


fi 


» »• 


Drinnmanmore, Armagh, . . 


11 


tf II 


Camphire, Vale of the Bride, 


TeUow Sandstone. 




Janeville, Vale of the Bride,. 


ff 


II II 


Bruckless Chapel, Dunkineely, 


II 


II »» 


Bnickless, Dunkineely, . . . 


11 


>» i» 


Aiprhan Bridge, Dmikineely, 


II 


11 11 


Brickeen Bridge, Killamey . 


II 




Clontaif, Dublin, 


Carboniferous SUte. 




Bleankillew, Drumod, . . . 




ti >> 


Cnltra, Hollywood, .... 


Yellow Sandstone. 


Cyclostigma „ 


Eiltorcan, Ballybale, . . . 


11 


Sphenopteris Hibemica, . 


II II 


II 


II "* »' 


Tallow Bridge, 


II 


Lepidodendron GriffithU, . . 


II II 


II 


new, .... 


Drnmconny, Cloone, .... 


Carboniferous Slate. 



Section II. — Ditision I. 

Ths first member of the Second, or Limestone Group of the Series, is the 
Lower Carboniferous Limestone, 



Names of Fossils. 


LocallUes 

and 

Post-Towns. 


Genera. 


SpedesL 


MOLLUSCA. 

Cephalofoda. 

orthogebatidjb. 

Orthooens attenuatam, 

„ cinctura, 

,, cylindracenm, .... 


Rathgillen, Nobber. 

II 
Battinacourty, Dunganran. 
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Names of Fossila. 



Geoen. 



Species. 



Orthooeras 



Lozooeras 



cylindraoeaiD, . 



ovale, . . 

II 

II 

fi 
pyramidale, 
Btiiatnm, . 

11 
Breynu, . 

»» 
diBtans, . 
laterale, 



Campyloceras uDguia, . . . 

Cydoceraa teyigatum, . 

Poterioceras fasiforme, 

„ ventricosum, 

Actiiioceras gigantenm, . 

Cyitoceras tubercalatum, 

NAUnUDiB. 

Goniatites discus, . . . 

„ excavatus, . 

„ fasciculatufl, , 

„ intercostal^, 

„ latuB, . . . 

„ Ltoteri, . . . 



micTonotiu, . 
mutabilifl, . . 
obtnsus, . 

f» 

f> 

i> 
ovatus, . . 

»> 
sphsroidalia, 

n 

97 

BtriolatOB,. . 



Localities 

and 

Poat-Towna. 



Carkeen, Rush. 
Tankardstown, Kildorrery. 
Rathcline, Lanesborough. 
Rathgillen, Kobber. 
Ardclogh, Kildare. 
BalUnacourty, Dnnganran. 
Annagh, Charleville. 
Millicent, Clane. 
Little Island, Cork. 
Middleton, Cork. 
Millicent, Clane. 
Little Island, Cork. 
Kilmallock. 
Little Island, Cork. 

II 
Ardclogh, Rathcoole. 
Millicent, Clane. 
Carrigahorrig, Portumna. 
Tirlecken, Ballymahon. 
Ballinacourty, Dongarvan. 
Cregg, Nobber. 
Little Island, Cork. 
Shmle, Ballymahon. 
Millicent, Clane. 



Cork, Cork. 



Cork, Cork. 
Ballyduff, Dnngarvan. 
Millicent, Clane. 
Killyrean Upper, Emyvale. 
Millicent, Clane. 
Portamna, Galway. 
Millicent, Clane. 
Ballyduff, Dunganran. 
Howth, Howtb. 
Castlecree, Cork. 
Ballinacourty, t)ungarvan. 
Cregg, Nobber. 
Ballyduff, Dnngarvan. 
Cork, Cork. 
Millicent, Clan^. 
Cregg, Nobber. 
Little Island, Cork. 
Ballyduff, Dungarvan. 

»i II 

Nenagh, Tlpperary. 
Kilmallock. 
MuUawornia, Ballymahon. 
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Names of FoasllA. 


Localities 






and 








PoetrTowns. 


Genera. 




Species. 




Goniatites 


tnmcatus, 


Tankardstown, Kildomry. 


Dificites 




Millioent, aane. 


It 


discon, 


II 


}} 


If 


Blackrock, Cork. 


ft 


latidonatos, 


MUlioent, Clane. 


}i 


planotergatus, . . . ' 


Cork, Cork. 


II 


BubsalcatuBi 


Little Island, Cork. 


»» 


t> 


Millicent, Clane. 


i» 


Btilcatufli 


LitUe IsUnd, Cork. 


II 


• trochlea, 


Cookatown, Cookstown. 


TemnocheiluB 


biazignlatiUi 


Ballinacourtj, Dongarvan. 


It 


It 


Middleton, Cork. 


II 


11 


Tirlecken, Ballymahon. 


It 


11 


Laracor, Trim. 


If 


It 


Millicent, Clane. 


II 


cariniferus, ..... 


11 


11 


11 


Tirlecken, Ballymahon. 


II 


»t 


Ardclogh, Kildare. 


II 


coronatua, ... 


Little Island, Cork. 


It 


costalifl, 


Millicent, Clane. 


It 




Tirlecken, Shrule. 


II 


furcatus, 


Castle Richard, Middleton. 


It 


, malticarinatiis, . 


Millicent, Clane. 


11 


If 


Tankardatown, Kildorreiy. 


II 


11 


Tirlecken, Ballymahon. 


ti 


11 


Arclogh, Rathcoole. 


It 


11 


Little IsUnd, Cork. 


II 


>i 


Longford, Longford. 


11 


pingnis, 


Kilmallock, Limerick. 


»i 


It 


Bally duff, Danganran. 


V 


8Qlcifeni8| 


MiUioent, Clane. 


II 


II 


Ballyduff, Dnngarvan. 


11 


II 


Arddogh, Rathcoole. 


.- ". 


taberculatuB 


Dnngarvan, Waterford. 


Naatiliu 


cydoBtomiUi 


UtUe Island, Cork. 


ti 


II 


Middleton, Middleton 


11 


It 


Ballybeg, Buttevant 


II 


donalis, 


Little Island, Cork. 


ti 


II 


Kilcommock, Longford. 


^ n 


It 


Millicent, Clane. 


Bellerophon 


apertus» 


Ballyduff, vDungarvan. 


11 


II 


Riltullagh, Roscommon. 


11 


It 


Annaghugh, Armagh. 


II 


It 


Tnnkardstown, Kildorrery. 


II 


It 


Carlingford, Carlingford. 


ti 


It 


Armagh, Armagh. 


11 


ti 


Drummanmore, Armagh. 


11 


ft 


Ardagh, Drumcondra. 


II 


coma-arietif, 


New Road, Armagh. 


II 




Cookstown, Cookstown. 


II 


It 


Carlmgford, Carlingford. 
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Names afFoMOB. 


LocaUties 
and 




Sfie 


Post-Towna. 


Genera. 


de& 




Bdlfirophon 


Uevis 


Millicent, CUne. 


9* 


obsoletus, 


MiUicent, Clane. 


1> 


taagentudiai 


Tirlecken, BallTmahon. 


n 


ff 


Carliagford, Carlingford. 


It 


ff 


Ardagb, Dramcondra. 


n 


tenoifaflda, 


Curkeen, Bosh. 


tf 


If 


Aidagh, Dromcondia. 


11 


ft 


Millicent, CUne. 


Enphenraa 


interaectuB, 


Incerti loci. 


n 


Urii, 


Cookatown, Tyrone. 


n 


ff 


Gregg, Nobber. 


fc. Gasteropoda. 








MacrocheUiis 


acutns, 


Laracor, Trim. 




ff 


Millicent, Clane. 


ft 


eanrilineiu, 


Millicent, Clane. 


11 


imbricatos, 


MUlicent, Clane. 


19 


parallelas, 


Annagt, Armagh. 


11 


ractilineiia, 


Little Island, Cork. 


11 


ff 


Drumlattery, Skerries. 


Loxonenu 


brevia, 


Toberorjr, Tulak. ' ^ 


11 


conatricta, 


Rathmoyle House, Roaoommon. 


11 


t> 


Millicent, Clane. 


ff 


impendena, 


Chicken HiU, EalmaUock. 


11 


polygyra, 


Curkeen, Raalu 


11 


aulcoloaa, 


MiUicent, Clane. 


If 


ft 


Tankardstown, Kildoirerf . 


»f 


tumida, 


Tiriecken, Ballymahon. 


TarriteUa 


megaapira, 


Millicent, Clane. 


ff 


autaralia, 


Carrigahorrig, Portumna. 


ff 


ff 


Cookatown, Tyrone. 


>f 


ff 


Horath, Moynalty. 


ff 


tenioatria, 


Oldtown, Dublin. 


ff 


t» 


Tymore Todd, Augher. 


11 


ft 


Laracor, Trim. 


11 


f> 


Tiriecken, Ballymahon. 


Nftdoopais 


canalicnlata, 


Ring, Enniakillen. 


ff 


dubia, 


Carrigaline, Cork. 


f> 


elongata, 


Millicent, CUne. 


ft 


ff 


Kilmore, Armagh. 


ft 


ff 


Kiltullagh, Roscommon. 


ft 


Neritoidea, 


TuUyoran, MohiU. 


ft 


PhiUipsii, 


Kilcommock, Longford. 


ff 


ff 


Ardclogh, Ratbcoole. 


ff 


ff 


Ballyduff, Dungarvan. 


jf 


ff 


Ballinacourty, Dungarran. 


ft 


ft 


MUlioent, Clane. 


ft 


ff 


Lane, Skerries. 



yOL.I. D. Q. J.S. 
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Names of FoBdlfl. 



Genera. 



Spedea. 



Localltiea 

and 

Poat-Towna ' 



Naticopais 



EaomphaloB 



PlatySGhUma 



PlenrotomaxU 



plicistrU, 



eaqnalis, . . . 

anguia, . . . 
calyx, . . . 

criatatns, . . 
crotaloetoinii8y 

tt 

>i 
neglectua, . . 
pentangulatns, 



pileopridens, 
rotundatoB. 



It 

tabnlatoSy . 
» 

>» 
Clrroides, . 
HelicoideBy . 

» 

»» 
Jamesii, . . 
zonitea, . . 
carinata, . 
conoentrica, 

»» 

decnasata, . 

fitoaa, . . . 

Griffithii, . 



Armagh, Armagh. 
Cookstown, Tyrone* 
College Hall, TyuMiL 
Millicent, Clane. 
Howth, Howth. 
Ballykea, Skerriei. 
Little Island, Cork. 
Ardagb, Drumcoodra. 
Carkeen, Buah. 
Ballykea, Skerriea. 
Chicken Hill, Kilmallock. 
Millicent, Clane. 
Tankardstown, Kildorrery. 
Strukeatown, Roaobmmon. 
Carrickreagh, TCnnialcill«n. 
Rathmoyle Houaa. 
Drum, Edemy. 
Millicent, Clane. 
Millicent, Clane. 
Tirlecken, Ballymahon. 
Little Island, Cork. 
Carrigahorrig, Portamna. 
Ballykea, Skerriea. 
Tankardatown, Kildorrery. 
Ardclogh. 

Ardclogh, Rathooole. 
Millicent, Clane. 
Ardagh, Dmmoondnu 
Hovth, Howth. 
Cookatown, Cookatown. 
New Road, Armagh. 
Ardagh, Dnxmoondra. 
Mullaghfin, Daledc 
Little laiand, Cork. 
Moymore, Talla. 
Little laland, Cork. 
Mulnahunch, Dungannon. 
Tirlecken, Shrale. 
College Hall, Tynan. 
Cookatown, Cookatown. 
Curkeen, Rnah. 
Millicent, Clane. 
Donaghiisk, Cookatown. 
Cork. 

Cookatown, Tyrone. 
Clare, Cookatown. 
Milverton, Skerriea. 
Millicent, Clane. 
Millicent, Clane. 
Ardclogh, Rathcoole. 
Millicent, Clane. 
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BCUTIBBAHCHIATA AXD CTGLOfiBAHCBIATA. 

Trocbella 
Acroculia 



Nnamoiroasiaa. 



OcQcnu 



SpedM. 



Pleurotomaria 



Elenehus 



Halnesif, . , 
lenticola, . . 
muldcarfaiita, 
Bobalatiu, . , 



p^MCt^ . , 
angnstata, . 
canalicnlata, 
caiinata,. . 
triloba, . . , 
tabifer, . . 
Tetosta, . . 



PateHa 



Siphonaiia 

Umbrella 

Dentalinm 



mncronata,. 
scDtiformiSy 
sinnoea, . . 
Konixickii . 
Isvigata, . 
inomatam, . 



DiTHTSA. 
MACBOTBACHIA. 

SaDgabioUtes arcnatns, . . 

yy oontortiu, . . 

„ BalcatiLB,. . . 

« »» 

„ tamidus, . . 

j» »» 

Bdmondia? oompressa, . . 

Lntruia pruca, . . . 

Mactra mcra88ata» . . 

PMunmobia decnssata, . . 

Amphidesma anbtrimcattim, 

Gorbis cancellata, . . 

Cjrpiina Egertoni, . . 

»> »» 

Donaz primigenios, . 

Caidimn orbicidare^ . . 

» »» 

Cardiomorpha aziniformis, . 

,9 corrngatav . . 

„ obioDga,. . . 
» »> 

jj Tctntncosaf . . 

Plenrorhynchnfl Hibemicas, . 



Localities 

and 

Fost-Towna. 



Little Island, Cork. 
Little Island, Cork. 
MilUcent, Clane. 
Aimagh, Armagh. 



liGllicent, Clane. 
Clare, Cookstown. 
Toberory, Tulsk. 
Millicent, Clanei 
Kilmallock. 
Hook Head, Fethard. 
Little Island, Coric 
Millicent, Clane. 
Cookstown, Tyrone. 
New Canal, Tralee. 
Millicent, Clane. 
Ballymacenigat, Tralee. 
Millicent, Clane. 
Cookstown, Cookstown. 



Millieent, done. 
Kilmallock. 

Drummanmon, Armagh. 
Cookstown. 
Millieent, Clane. 
Armagh, Armagh. 
Cork. 

Millicent, Gane. 
Kilmallock. 
Little Island, Cork. 
Millicent, Clane. 
Carrigaline, Coik. 
Millicent, Clane. 
Kilmallock. 

Cookstown, Cookstown. 
Little Island, Cork. 
Leek, Monaghan. 
Millicent, Clane. 
Millicent, Clane. 
Moore, Roscommon. 
Little Island, Cork. 
Millicent, Clane. 
Cork. 
Millicent, Claae. 
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THB BtTBLDT dVAXTSBLY JOTHEtNAL OF SCIEKCS. 



Names of FoaaOs. 



Genen. 



Species. 



Pleororhynchus Hibeniicus, 



Cypricardm 

»t 
Leptodoiutts 

t» 

Venernpis 



Nncula 

Area 

GucuUsBa 



Byssoarca 

Modiola 
Lithodomas 
Mytilas 
Inoceramus 



Meleagrina 



Pteronites 
Avicula 



Pinna 
Anomja 



inflatoa, . 
mioaz, . 



trigonalifl, , 
cuneata, . . 
cylindiica, , 
fragilU, . < 
senilis, . , 



dogulatus, . 
obsoletns, . 
scalaris, . . 



Atraghia. 

rectangularis,. 
fimbriata, . . 
argnta, . . . 
tenuistria, . . 



obtnsa, . . 
reticulata, . 
patola, . . 
dactyloides, 
Fleming!, . 
IsBYissiinus,. 
brbicularis,. 
pemoides, . 
vetustus, . 
IsBvigatai, . 



pulchella, 
qnadrata, 
radiata, . 
latos, . . 
IsBTigata, 
laminosa, 



lonulata, 



recta, . . . . 
flabeUiformis, . 
antiqua, . . . 



Localities - 

and 
Post-Towna 



Middletou, Cork. 
Tankardstown, KUdorreiy. 
Castle Island, Castle Island. 
Carrickboy, Longford. 
Ballykea, Skerries. 
Millicent, Clane. 
Ballyduff, Dongarvan. 
Clonturk, Carrickmacroifl. 
Balsitric, Nobber. 
Millicent, Clane. 
Ineerti loci, . 
Millicent, Clane. 
Ardagh, Drumcondra. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Clane. 



CookstoTm, Cookstown. 
BallydnfT, Dnngaryan. 
Bantyre, Cork. 
Cregg, Nobber. 
Bathgillen, Nobber. 
MUlicent, Clane. 
Millicent, Clane. 
Blackrock, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Cork, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Ardagh, Dmmcondra. 
Ardagh, Drumcondra. 
MUlioent, Clane. 
Curkeen, Rush. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Clane. 
Ardagh, Drumcondra. 
Millicent, Clane. 
MiUicent, Clane. 
Millicent, Clane. 
Howth, Howth. 
Ardagh, Dmmcondra. 
Howth, Howth. 
Salmon, Balbriggan. 
MilUcent, Clane. 
Millicent, Clane. 
Cookstown, Cookstown. 
Poulscadden, Howth. 
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Names of Foarili. 



Gcnen. 



TiwM^ 



Pecten 






altenata, .... 
UsTigata, .... 

Pri«a. 

arenosuB, .... 

dathratos, .... 
coelatiu, 

>» 

ocmoentiico-striatQa, 

*t 
deomatnB, .... 
diBsiifuliSy .... 

»» 
ellipticoa, .... 

tt 

t» 

ft 

»t 
elongatus, .... 
fallaz 

II 

II 

II 

filatuB, 

flexuosus, .... 

Forbeaii,. .... 
gibboflos,' .... 

granosuB, .... 

I* 

it 

hiana 

intercostatiui, . . . 

mnnduB, 

Murcfaisoni, . . . 

II 

OYatOB, 

planicostatna, . . 
plicatas, .... 

Sedgwickii, . . . 

semUtriatoa, . . . 

» ... 

Sowerblii . . . 



LocaUtleB 

and 
Post-Towna 



Ardagh, Dnimc(Midra. 
MiUicent, Clane. 
Axdagh, Dminoondra. 
IGUioent, Clane. 
Howth, Howth. 
Little Island, Cork. 
Bed Barn, Armagh. 
Cookstown, Tyrone. 
MiUicent, Clane. 
Howth, Dublin. 
Little Island, Cork. 
Millicent, Clane. 
Ballydnff, Dungaryan. 
Ballydnff, Dungarvan. 
Millicent, Clane. 
Little Island, Cork. 
Tnllyard, Armagh. 
Howth, Dublin. 
Millicent, Clane. 
Kilmore, Cavan. 
MUlicent, Clane. 
Little Island, Cork. 
Ballyduff, Dungarvan. 
Millicent, Clane. 
New Road, Armagh. 
Tonyshandeny, Emjrrale. 
Milticent, Clane. 
Ballyduff, Dunganran. 
Howth. 

Millicent, Clane. 
Little Island, Cork. 
Howth, Dublin. 
Millicent, Clane. 
Little Island, Cork. 
Flemingstown, Balbriggan. 
Tankardstown, Kildorrery. 
Cregg, Nobber. 
Ardagh, Drumoondra. 
DtUe Island, Cork. 
Ballydnff, Dungarran. 
Mullawomia, Ballymahon. 
Little Island, Cork. 
Little Island, Cork. 
Ardagh, Drumoondra. 
Howth, Howth. 
Millicent, Clane. 
Ballydnff, Dnngarvaa 
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THE DUBLDT Q,ITASTBBI.T JOUBNAL OF 8CISKCE. 



NamMOfFoflsUfl. 


LocBlittea 






Toat-TowuB. 






Genera. 


SpedM. 








ATHTBIDJL 




Crania 




BOUioent, Clane. 


CaloeoU 


BaiUJB?*"!!, •••?.■ 


Ballyduff, Donganran. 


ProducU 


tum\eAtA^ 


Howth, Howth. 


II 


• »t 


Mullawomia, Ballymahon. 


II 


autiquAta, 


Hook Head, Fethard. 


II 


n 


Ardclogh, Rathcoole, 


11 


n 


Millicent, Clane. 


II 


n 


Comacarrow, Enniakillen. 


11 


Rarita, 


Donaghrisk, Cookstown. 


II 


»» 


Cookstown, Tjrrone. 


11 


condxuu, 


Little l8land,-Cork. 


)» 


n 


Boston, Rathangan. 


11 


It 


Cookstown, Tyrone. 


ft 


n 


Tullyoran, MohilL 


ft 


»f 


Boyle, Roscommon. 


It 




Salmon, Man-of-War, Balbiiggan. 


1) 


n 


Milverton, Skerries. 


ft 


ft 


Kiltollagh, Castlerea^ 


fi 


Edelbnigesiia, .... 


Ardagb, Drumcondra. 


II 


n 


Cregg, Nobber. 


If 


n 


BaUykea, Skerries. 


tt 


Blagani, 


Cornacarrow, Enniskillen. 


ft 


M 


Cookstown, Tyrone. 


11 


M 




It 


II 


Armagh, Armagh. 


11 


fimbziata, 


Ardagh, Drumcondra. 


tf 


II 


Cookstown, Tyrone. 


If 


ft 


Mullawomia, Ballymahon. 


*• 


ft 


Little IsUud, Cork. 


„ 


aazistria, 


MilUcent, Clane. 


It 


II 


St. Doolough's, Dublin. 


1, 


tragaiia, 


Little Island, Cork. 


* 


•t 


Ardclogh, Bathcoole. 




ft 


Howth, Howth. 


11 


gJ««»tea, 


Kiltnllagh, Boscommon. 


„ tfouuiiMai 


Millicent, Clane. 


" 


n 


Killukin, Carrick-on-Shannon. 


11 ' 


hamispkadca, .... 


Dandonagh. 


11 


n 


Kilmore, Armagh. 




ft 


DtUe Island, Cork. 


" 


tt 


Ballyhoe Lake, Dramoondra. 




intermedia, 


See Inoceramus orbicularis. 


" i 


H^lf^^H^H , • . • . 


Millicent, Clane. 


11 


11 


Ballyduff, Dungarvan. 


1 


laUssima 


Tullyoran, Mohill. 


1 


axispina, 


Ardagh, Drumcondra. . 
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KtmeBofFofldli. 



Prodacta 



Specie& 



UziBpina, 
linta, . 



margaritacaa, 



Martini,. 



mesoloba, 



nnnicfttey 
ovalia, . . 
pectinoidflB, 



punctata, 
pngiliB, . 



punctata, 



pnstoloBa, 



qnbiciuiclalia, 



rogata, 



scabricnla, . 



Scotica, 



Loealittef 

and 

POSt-TOWSA. 



Salmon, Man-of-War, Balbriggan. 

Balljduff, Dungarran. 

Howtb) Howth. 

Howth, Howth. 

Millicent, Clane. 

Ratbgillen, Nobber. 

Lisardrea, Boyle. 

CookBtovn, Tyrone. 

Ardagh, Dumcondra. 

Mullagbfin, Daleek. 

Cregg, Nobber. 

Biillicent, Clane. 

Ardagh, Dnimcondra. 

Laracor, Trim. 

Little Island, Ck>rk. 

Tankardstown, Kildorrery. 

Moore, Ballinasloe. 

Carrigaline, Cork. 

Ballyduff; Dnnganran. 

Aidclogb, Bathcoole. 

Cregg, Nobber. 

Millicent, Clane. 

Salmon, Man-of-War, Balbriggan. 

Rathgillen, Nobber. 

Dnimmanmore, Armagh. 

Rathcline, Longibrd. 

Boyle, Boaoommon. 

Little Island, Cork. 

Bathmoyle Honae, Roscommon. 

Salmon, Man-of-War, Balbriggan. 

Bathgillen, Nobber. 

Tankardstown, Kildorrery. 

Ardagh, Driuacpndra. 

Milverton, Skerrifea. 

Little Island, Cork. 

Bathcllne, Longford. 

Comacarrow, Knnwkillen. 

Tnllyoran, MohUl. 

Howth, Howth. 

Ballydnff, Dongarvan. 

Millicent, Clane. 

Dnundoe, Boyle. 

Kiltnllagh, Caadereafi^. 

St Doolough's, Dublin. 

Comacarrow, Ennlakillen. 

Little Island, Cock. 

Cookstown, Tyrona 

Dundonagh. 

Monagban^ Mooaghan. 

MnllagbUaB, Monaghan. 

Bathdine, Lanesborough. 
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THB SUBUir aVASTBBLT JOUSNAL OP SCIENCE. 



NamoBofFoMils. 



Gtanonk 



LocaUties 

and 
Post-Towiu. 



ProducU 



Leptagonia 



Leptona, 



OrthiB 



SpiQOSS, . . 
»i 

M 

striata, . . 

BViblBBViBf . 

sulcata, . . 
» 

» 

tortilis, . . 
analoga, . . 

« 

i» 

ti 
multirngata, 
plicatilis, . 
plicatilis, . 

f I 

Hardrensis, 

M 
II 

serrata, . . 
Tolya,. . . 

DBLTHTRIDiB. 

oonnivensi . 

cienistria, . 

II 

n 
II 
II 

diTaricata, 

flUaiift, . . 

»» 

II 
gibbera, . . 
Kellii, . . 

11 
longisnlcata, 
papilionaceai 



Cookstown, Tyrone. 

Millioent, Claoe. 

Little Island, Cork. 

Howth, Howth. 

Boyle, Roscommon. 

Grangemore, Boyle. 

Ardagh, Dnxmoondra. 

Ardagh, Dmmoondra. 

Gregg, Nobber. 

Ardagh, Drumcondra. 

Ballykea, Skerries. 

Rathgillen, Nobber. 

Armagh, Armagh. 

Tankardstown, Kildorrery. 

Tallanagaiggy, Fermanagh. 

Comacarrow, Enniakillen. 

Killukin, Carrick-H>n-Shannon. 

Middleton, Cork. 

Rathgillen, Nobber. 

Millioent, Clane. 

MiUicent, Clane. 

Salmon, Man-of-War, Balbriggan. 

Ardagh, Drumcondra. 

RathcUne, Longford. 

Little Island, Cork. 

Millioent, Clane. 

Ballydaff, Dangarvan. 

Lisardrea, Boyle. 

Termon, Boyle. 

MiUicent, COane. 

Millioent, Clane. 



Little Island, Cork. 
Ardagh, Drumcondra. 
Longfoid, Longford. 
Carrigal^ne, Cork. 
Tankardstown, Kildorrery. 
Millioent, Clane. 
Millioent, Clane. 
Ballydnff, Dungarvan. 
Grangemore, I^yle. 
Lisardrea, Boyle. 
Howth, Howth. 
Comacarrow, Enniskillen. 
Annaghilla, Ballygawley. 
Monaghan, Monaghan. 
Ballydnff, Dungarvan. 
Termon, Boyle. 
Gregg, Nobber. 
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NuMsofFoirils. 



Orthu 



Spiijfom 



nam>iii8ta,. 

n 

n 

taberenlAta, 



calcarata, . . 
c^Mpl^ . . . 
dbjttncta, . . 



octoplieata, . . 
oraithoiiijniciiA, 
OBtiolata, . . . 
prinoapa,, . . . 
qnioqiieloba, . . 
riiomboidea, . , 



rotmidatA, 



trig^malla, 



Cyrtift 



Uril, 



dontU, 



TOL. I, — D. Q. J. 8. 



iMiimas , 
and 



Arddogh, Rathooole. 

MQlioent, Clane. 

Ardagh, DromcondTa. 

Conacarrow, KnniHkillfin. 

Little Island, Coric 

MUlioeDt, Clane. 

MiUicent, Clane. 

Cornacarrow, Rnniftkillen. 

KUlioent, Clane. 

Moore, Roscommon. 

Cloghran, llaryborongh. 

Cregg, Nobber. 

Millioent, Clane. 

Bathcline, Longford. 

Little Island, Cork. 

Little Island, Cork. 

Cregg, Nobber. 

MiUicent, Clane. 

Little Island, Cork. 

Carrigaline, Cork. 

Tollyoran, Mohill. 

Cregg, Nobber. 

MQlicent, Clane. 

Clonturk, Carrickmacroes. 

MiUicent, Clane. 

Ardagh, Drumooadra. 

Tankardstown, Kildonrery. 

Rathgillcn, Nobber. 

Aidclogb, Rathcoole. 

Cornacarrow, £nniskillen. 

MiUicent, Clane. 

Boyle, Roscommon. 

Little Island, Cork. 

Ardclogb, Rathcoole. 

Howth, Howth. 

Tankardstown, Kildorrery. 

Mullaghfin, Daleek. 

Ardagh, Drumcondra. 

Salmon, Man-of-War, Balbriggan. 

Mullaghfin, Daleek. 

Cregg, Nobber. 

Howth, Howth. 

MilUcent, CUne. 

Little Island, Cork. 

Ballyduff, DuDgarran. 

Cookstown, Tyrone. 

Ballinacourty, DaagarraD. 

Howth, Howth. 

BliUicent, Clane. 

Cork. 
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THE DTTBLIK QtTlBTEBLT J0I7BKAL OV 8CIEKCE. 



Names of FonlU. 



Oenen. 



Species. 



Localities 

and 
Post-Towns. 



Cyrtia 



Maxtinia 



Reticularia 



Bracbythyria 



Ungiiifera, . . 

»i 

ti 
senilia, . . . 

»> 
aemiciicalaria, 
simplex, . . . 
decora, . . . 
elliptica, . . . 

f » 

»• 
glabra, . . . 

II 

ti 
oblata, . . . 



obtasa, 



plebeia. 



rbomboidalis, . 
aymmetrica, . 
imbricata, . . 



lineata. 



reticolata, . 
daplicicosta, 



exarata, . . 
integrioosta, 
ovaUs, . . 
pinguis, . . 



Ratbmoyle House, Bofloommon. 
Ratbdine, Longford. 
Millicent, Clane. 
Armagh, Armagh. 
Cookstown, Tyrone, 
Slane, Co. Meath. 
Blackrock, Cork. 
Mullagbfio, Daleek. 
Carrigaline, Cork. 
Millicent, Clane. 
Ardagh, Dramcondra. 
Millicent, Clane. 
Little Island, Cork. 
Comacarrow, Enniskillen. 
Armagh, Armagh. 
Milverton, Skerries. 
Mullaghfin, Daleek. 
Ardagh, Dmmcoodra. 
Comacarrow, Enniskillen. 
Cregg, Nobber. 
Rathcline, Longford. 
Tullyoran, Mohill. 
Rathcline, Longford. 
Little Island, Cork. 
Howth, Howth. 
Millicent, Clane. 
Ardagh, Drumoondra. 
Little Island, Cork. 
MoUaghfin, Dnleek. 
Cookstown, Tyrone. 
Armagh, Armagh. 
Cork. 

Mullaghfin, Doleek. 
Little Island, Cork. 
Ardagh, Dramcondra. 
Ratbmoyle Honse, Roscommon. 
Mallawoniia, Ballymahon. 
Curkeen, Rash. 
Little Island, Cork. 
Tankardstown, Kildorrery. 
Armagh, Armagh. «* 

Armagh, Armagh. 
Mnllaghlin, Daleek. 
RatfacUne, Longford. 
Armagh, Armagh. 
Ballyduff, Dungarran. 
Rathcline, Longford. 
Rush, Rush. 
MUlicent, Clane. 
Tirlecken, Ballymahon. 
St. Doo1ongh*8. 
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Names of FoMiU 


liOCSlitiOS 




and 






Fo6t-Towna 


Genen. 


Spedea 




Bnchjthjria pUiiicosUta, 


MuUaghfin, Doleek. 


ft >) 


Hilv^rton, Skerries. 


Athyria decossata, 


Howth, Howth. 


„ ozpaoM, 


Ardagh, Drnmcondra. 


•I ji 


Armagh, Armagh. 


ft fi 


Milverton, Skerries. 


n n 


Drumdoe, Boyle. 


„ flmbriata, 


Boyle, RoflcommoD. 


glabriatria, 


LHtle Island, Cork. 


n >f 


Lagby, Donegal. 


ft tt 


Clare, Cookatown. 


ft » 


MUUcent, Clane. 


>» »» 


Bathdine, Longford. 


globula^i^ ...... 


Ardagb, Drumcondra. 


,t planosalcata, 


Rathgillen, Nobber. 


„ "^sqnamoBat 


Moore, Roscommon. 




Ardagb, Drumcondra. 
Hook Head, Fethard. 


ActinoconcfanB paradoxuBt 


Knockagh, Dondalk. 


■> i> 


Little laland, Cork. 


n >t 


Mollawornia, Ballymahoa. 


M » 


MiUicent, Clane. 


TWEEBSJLTVhTDM. 




Atiypa acumimiU, 


Salmon, Man-of-War, Balbrtggan. 


*« » 


Kiltallagh, Boacommon. 


ft ») 


Little laland, Cork. 


„ aniflodonta, 


Cork. 


bifera, 


Mallaghfln, Duleek. 


ft fy 


MUIicent, Clane. 


,t oordiformiflt 


Little Island, Cork. 


tf »» 


Millicent, Clane. 


„ excavata, 


Ardagb, Drumcondra. 


„ ferita, 


Millicent, Clane. 


hastata, 


Ratbmoyle House, Boscommon. 


*> tf 


MUUcent, Clane. 


•» i> 


Armagb, Armagh. 


n isorhTncba, 


Cookstown, Tyrone. 


M » 


Ineerti loci. 


If lachiyma, 


Howtb, Dublin. 


latidiva, 


Cookatown, l^rona. 


obtuaa,? 


Milverton, Skerriea. 


pUtyloba, 


Little Island, Cork. 


„ pleorodoDt 


Cregg, Nobber. 


„ pogDU 


Ardagb, Drumcondra. 


»» » 


MuUaghfin, Duleek. 


»» >» 


Millicent, Clane. 


I H tt 




♦» »» 


Rathcline, Longford. 


radially 


Cookstown, Tyrone. 
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THS DUBLIN aT7AXTBBLT JOVTOfAL OW BCOMCK, 



KunetofFoasUa. 



Genera 



Spedee. 



LocaUtlfls 

• ad 
Post-TowniL 



Atrypa radialiB, 

,1 reniformifl) . . 

I, saocolufl, . . 

t» ») 

Tf »» 

i» >i 

„ saldrostiis, . 

tf }t 

ti i> 

„ triangalaris, . 

„ yentOabnun, . 

i» ^ » 

II ▼n^Oi • . • 

Seminnk pentahedra, , 

„ pisom, . . , 

ft »» 

)f rfaomboideaf . 

Crustacea. 

GriiBthides gtobioqw, . . 

91 l> 

,, obaoletns, . , 

PhiUipflU eoeUta, . . , 

„ ? discors, ? . . 

If gemmnliAni , 

»> »» 

I, JoneaS, . . . 

„ Kellii, . . . 

„ mocronats, 

,p qnadriflerialia, 

„ trancatula, 

DithyrocarU tennistriatos, . 

EntomocoDchat Sconkri, . , 

Cytfaera ioflata, . . . 

AUHBUDA. 

Sabella antiqna, . . , 

EOHINODXIUCATA. 

PalflBchiniu ellipticiUi . . 

Echinocrixrai Tetiutiiay . , 

Platycrinm mgosna, . . 

i» »» 

»t If 

Poteriocriniu impresBUB, . , 

Cyathocrinus 



Fymore Todd, Angher. 

Millioent, Clane. 

MiUioenty Glane. 

Ardagh, Dramoondza. 

Howth. 

Little bland, Cork. 

Howth. 

Dnimdoe, Boyle. 

Cregg, Nobber. 

LHUe Idand, Cork. 

Howth. 

Ardagh, Dramcondra. 

Cookatown, Cookstowii; 

MiUicent, Clanau 

Howth, Howth. 

Laraoor, Trim. 

Howth. 



MiUioent, Clane. 

Ineerti loci, 

BuahfBiuh. 

Noloc. 

MUlioent, Clane. 

Millioent, CUne. 

Howth. 

Ballygasey, Longhgall. 

Cookstown, Tyrone. 

Kildress, Cookstown. 

MiUicent, Clane. 

Howth. 

Little Island, Coik. 

Little Island, Cork. 

Millioent, Clane. 

Ballyduff, Dongarran. 

Laraoor» Trim. 



Kildress, Cookstown. 



MiUicent, Clane. 
Ardagh, Dramcondra. 
Arddogb, Kildarew 
Howth, Howth. 
Derryyullan, Knniskillen. 
MiUicent, Clane. 
Rinniskiddy, Cork. 



nmiiH— mtm. im loirais UKuuim. 
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KkmesQfFossilB. 


Localidet 


Geneii, 


Spedes, 


■uu 

Fost-TowniL 


Bhodocriniu 


AbBomis, 


Mmioent, Glaiie. , 




•mphoia, 


DeRyvuUan. EtuUskiUen. 


ft 


polydaotyliM, 


Millioeot, Claoe. 


II 


trkoonUdactylQi, . . . 




i» 


11 


Ciegg, Nobb«r. 


It 


II 


Annagh, Annagh. 


It 


II 

ZOOFSTTA. 


miHoeot, Ckne. 


Ampkxas 


Sowerbii, 


MoOFBy AOSOOBUnOO. 


II 


It 


Mmioent, COane. 


It 


If 


Comacanow, EnnlBkiIl«D. 


It 


ft 


Little laland, Cork. 


It 


tortaotm, 


Balljdufi; Dungarran. 


It 


It 


Mullawoniia, Ballvxnalion. 


Tmbinolui 


«xpi»». 


Little Idand, Cork. 


ft 


fanglUi. 


TennoD, Boyle. 


It 


f f 


Loogh finie» Fetmaoagh. 


It 


II 


Ardagfa, Drnmoondra. 


n 


II 


LitUe laland, Cork. 


II 


If 


Cleene, RoBOGmmon. 


Sipbonopbyllui 


cylindrioa, 


CarliDgford, CarUngford. 


Aftraia 


anuDea» 


Magheramon, Tobercuny. 


If 


crenaliria, 


Armagh, Armagh. 


i» 


II 




It 


If 


Cookstown, Tyrone. 


litfaodendron 


•iBM, 




II 


If 


Kiltnllagk, Caatleraagb. 


» 


ff 


Cregg Nobber. 


M 


<?HHinitOBnni| 


Ineerti loci. 


II 


11 


Cookstown, lynHM. 


It 


inreguUre, 




It 




Magberamore^ Tobercuny. 


II 


■ocuUe, 


Rosoommoo, Boaoommon. 


If 


. i> 


Ballygaaey, LonghgalL 


lithoetrotion 


stnfttaniy 


Rathdine, Lanesborougb. 


II 


11 


Cookatoivn, Tyrone. 


II 


II 


TuUyard, Armagh. 


SyriDgopora 


cateDAta, ...... 


Incerii loci. 


II 


geniculaU, 


Armagh, Armagh. 


It 


II 


Malahide, Malahide. 


. II 


laxa, 




Anbpor* 


gte*»» 


ComacaiToir, EnniaklUen. 


FiTOsites 


capillaiu, 


Armagh, Armagh. 


»» ^. 


Gothlandica, 


St. John's Point, Dunkineely. 


n(?) 


megastoma? 


Termon, Boyle. 


11 


91 


Howth. 


»» 


»> 


Usmore, Aughoadoy. 


n(?) 


paraaitica? 
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THE DUBLIV QUABIERLY JOUBNAL OP SCIENCE. 



Names of FosBilB. 


LocaUties 

and 
Post-Towna 


Genera. 


Spedea. 


• 
Favosites septosos, 

1. spongites, 

II , II ' 

II i> 

„ tenmaepta, 

Stromatopora polymorpba, 

subtUis, 

Verticillopora dubia, 

Gorgonia Lonsdaleiana, . . . . 

Jania crassa, • 

Yincalaria dichotoma, 

II II 

Glaaconome gracilis, 

„ grandis 

II Pl«m*. 

Fenestella antiqna, 

„ crassa, ....... 

\\ flabeUata, 

„ bemispherica, . . . . 
„ membranaoea, . . . . 
II II 
II II 

Morrisii 

Plebela, 

„ reticularis, 

tenuifila, 

Hemitrypa Hibernica, 

Ichthyorachis Newenhami, .... 
Retepora prisca, 

a II 

II ^ndata 

II II 
II II 
Fenestella ondnlaU, 


New Bead, Armagh. 

Grangeroore, Roscommon. 

Gregg, Nobber. 

Killukin, Carrick-on-Shannon. 

Cleene, Roscommon. 

Ballyduff, Dunganran. 

Curkeen, Rush. 

Cookstown, Jyrotie. 

Laracor, Trim. 

St. John's Point, Dunkineely. 

MilUcent, Clane. 

Howth. 

Little Island, Cork. 

MeeUck Chapel, Ca Clare. 

Laracor, Trim. 

Ballinaoonrty, Dunganran. 

Ballinacourty, Dunganran. 

Bfilllcent, Clane. 

See Ichthyorachis»Newenharoi. 

Little Island, Cork. 

Kilcommock, Longford. 

Millicent, aane. 

Howth, Howth. 

Uttle Island, Coxk. 

Little Island, Cork. 

Howth, Howth. 

Tankardstown, Kildorreiy. 

Howth, Howth. 

Little Island, Cork. 

Kilmallock, Co. Limerick. 

Ballinacourty, Dunganran. 

St Dooloagh*s, Dublin. 

Ballinacourty, Dungarvan. 

Millicent, Clane. 

Howth, Howth. 

Howth, Howth. 
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SEcnoN II. — DmsioN II. 

T?ie Second IHvuum of the Limestone Group eonsista of the Middle Lime- 
stone, or Calp Series. 



Names of Fosstlfli 



Genen. 



Sptdes. 



LocaUties 

and 
Posfe-Towns. 



MOLLUSCA. 
Cbphalopoda. 

ORTHOCBRATIDA. 

OithooenM attennatom, . . . . 

n dnctuiDy ■ . . . . 

n mucronatam, . . . . 

Lozoceras laterale, 

Cyrtoceraa tnberculatam, . . . 

NAUTnJDiB. 

Goniatites Gibsoni, 

Gasteropoda. 

PEOnmBBANCHIA. 

Loxonexna solcoloaa, 

Lacaoa antiqua, 

Eoomphaliis calyx, 

n CFOtalOfltOmOB, . . . 

»f pentangolatus, . . . 

SCOTIBHAVCHIA Aim gtolobbahcria. 

Dirinus Backlandi, . . . . 
Patella BiQiiosa, 

DlTHTBA. 
MACBOTKACHIA. 

SangninoUtes angostatos, . . . . 

t» cartii8| 

H IridiBoidea, . . . . 

♦» » 

n plicatofl, 

Luciiia antiqua, 

Ungnlma antiqua, 

Amphidesma subtnmcatnin, . . . 

FlenrorhTnchns gigantens, 

»» »> 

It mlnax, 

n i» 

„ nodulosus, 

CTpiicaidia tubtruncata, . . . . 

Dolabra nctangalaria, . . . 



BundoraniBandoraii. 
Rush, Rush. 
Ineerti loci, 
Bundonm, Bundoran. 
Bundoran. 



Paget Priory, Maynootb. 



Bundoran, Bundoran. 
Kilcummin, Killala. 
Finner, Bundoran. 
Finner, Bundoran. 
Bundoran, Bundoran. 



Manorbamilton, Manorhamilton. 
Bundoran, Bundoran. 



Ballintrillick, Bundoran. 
Manorhamilton, Manorhamilton. 
Manorhamilton, Manorhamilton. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Abbeybay, Bally shannon. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Drumodv Mohill. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
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¥HB B17BLI9 aUASTKBLT JOXnOfAL OF 8CIBHCE. 



Names of Foeslb. 



Qenen. 



LocalltiM 

and 
Poat-TowniL 



Nacnla 



By,^^ 



Poddonia 



Pteronites 
Avicola 



Pinna 
lima 
tt 
P«cten 



Atrachia. 

attenuata, . . 

cylindrica, . . 

PhiUipsii, . . 

clathntta, . . 

reticulata, . . 

semicofltata, . 

Bedieri,. . . 

» 

Gostata, . . . 

lateralis, . . 

»» 
membranaoea. 



similia, . . . 

tubercnlata, . 

Bolcatas, . . 

flabellulam, . 

laminosa, . . 

squamosa, . . 
injBqoicoetata, 

obliqoa, . . . 

aemisnlcata, . 

cingendos, . . 

depilia, . . . 

ellipticas, . . 

granulosus, . 
intentitialis, . 

m^galoda, , . 



Flano-clathratDS, 
pliQatus, ... 



polytridiitB, 
sclerotiB, . 
segragatosy 
SowerUi, • 



tabulatos, , 
variabilis,. 



BRACHIOPODA. 

OBBICITLIDJB. 



Orbiciila 
Prodncta 



niUda, . 
aculeata, 



Ballintraiick, Bundoran. 
Bondoran, Bundoran. 
BallintriUick, Bundoran. 
Finner, Bundoran. 
Bundoran, Bondoran. 
Manorhamilton, Manorbamilton. 
Cmiaetown, Nobber. 
Coortlouglu Balbriggan. 
Bush, Rush. 
Rush, Rush. 

Rush, Rush. , 

Rush, Rush. 
Baldongan, Skerries. 
Rush, Rush. 
Walterstown, Navan. 
Courtlough, Balbriggan. 
Bush, Rush. 

Manorhamilton, Maoortiamilton. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bondoran. 
Ineerti loeL 

Ballintrillick, Bondoran. 
Manorhamilton, Manorhamilton. 
Abbeybay, Baltyahannon. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick; Bundoran. 
BallmtriUick, Bondoran. 
Bundoran, Bondoran. 
Manorhamilton, Manorhamilton. 
Bundoran, Bundoran. 
Rush, Rush. 
Ballintrillick, Bundoran. 
BallintriUick, Bondoran. 
Bundoran, Bondoran. 
Manorhamilton, Manorhamilton. 
Ballintrillick, Bundoran. 
Bundoran, Bondoran. 
Ballintrillick, Bondoran. 
Bundoran, Bondoran. 



Bundoran, Bondonin. 
Rnsh, Rush. 



.OKIPFITH — FOSSIL AND KINING LOCALITIES. 
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Names of Foaslls. 



Geoen. 



Species. 



Localities 

and 
Post-Towns. 



Pradncto 



Leptagonia 



Leptmui 



antiqiuiU, 
coitciiiiia, 



cotrogata, . . 
degans, . . . 
fimbriata, . . 

r» 

g^vntilosa, . . 
hemispherica, . 



laOnima, . 
lobata, . . 
longtBpinaf . 



m^rgaritaoea, . 



Martiiii,. . . 
membTanacea, 
oTaUaf • . . 
pectinoides, . 



pngiUa, 



pimctataf . . 
qiiiiicunoialtSy 



abricala, , 
Seotica, . . 



sulcata, . . 

f» 
analoga,. , 

»» 
plicadlis, , 

COHVCItatBj 



HafdrflnnBi 



papyracca, 
Boidida, . 

volva, . 



Manorhamilton, ManoTfaamiltoB. 

Biuh, BiiBh. 

Abb^bay, BaUyahannon. 

Fiimer, Bundoran. 

Ballintrillick, Bundorao. 

Ballintrillitk, Bundoran. 

Bundoran, Bimdoran. 

Ballintrillick, Bundoran. 

Manorhamilton, Manorhamilton. 

Rush, Rnah. 

BallintriUick, Bundoran. 

Rash, Bosh. 

Kesh, Fermanagh 

Ballintrillick, Bondoran. 

Fmner, Bundoran. 

Abbeybay, BaHyshannou. 

Bundoran, Bundoran. 

Bundoran, Bundoran. 

BallintriUick, Bundoran. 

Finner, Bundoran. 

Finner, Bundoran. 

Ruah, Rush. 

Bundoran, Bundoran. 

Abbeybay, Ballysbannon. 

BallintriUick, Bundoran. 

Manorhamilton, ManorfaamUton. 

BaUintrUlick, Bundoran. 

Bundoran, Bundoran. 

Bundoran, Bundoran. 

Rush, Rush. 

Bundoran, Bundoran. 

BallintriUick, Bundoran. 

Bundoran, Bandoran. 

BallintriUick, Bnndoran. 

Finner, Bundoran. 

BaUintrillick, Bimdoran. 

BallintriUick, Bundoran. 

Bundoran, Bmidofan. 

BaUintrillick, Bundoran. ^ 

Abbeybay, BaUyshannon. 

Rush, Ruslt. 

BalUntrillick, Bondoran. 

Ruah, Rush. 

Finner, Bundoran. 

Bundoran, Bundoran. 

BaUintrilUck, Bundoran. 

finner, Bundoran. 

Bundoran, Bundoimn, 

Gourtlough, Man «f War, Balbriggan. 

Bundoran, Bandoran. 

Bundoran, Bundoran. 



VOL. I D. Q. J. 
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THE DUBLIN aTTARTEBLY JOURNAL OF SCIENCE. 



Names of Fofisllfl. 



Qeaen. 



Spedea 



Localitiea 

and 
Post-Towiu. 



OrthiB 



Spirifera 



Cyrtia 



Martmia 
Beticalaria 



BrachythyriB 



Athyria 



areaata, . . . 

crenistria, . . 

If 

filianai . . . 

«i 

papilionaoea, . 

parallela, . . 

qtiadrata? . . 

radialifl, , , . 

resupiziata, . . 

semicircolaris, 

tenuiatriata? . 

attenaata, . . 

ti 

bicalcata, . . 

calcarata, . . 

crispa, . . . 

gigantea, . . 

»» 

11 

octoplicata, . 

oBtiolata, . . . 

»» 

spedosa, . . 

>i 
»» 

Urii, . . . . 

i» 

distans, . . , 

laminoea, . . 

ft 

»f 

sabconica, . . 

glabra, . . , 

plebda, . . . 

ff 

imbricata, . , 

lineata, . . . 
microgemma, , 

daplicicosta, , 

exarata, . . . 

integricosta, , 

»f 

pinguia, . . . 

planata, . . . 

J) 

concentrica, . 

deccuaata, . . 

f» 

expanaa, . . 



Manorhamilton, MaQorhamilton. 
Bundoran, Bundoran. 
Ballintrillick, Bandoran. 
Finner, Bundoran. 
Abbevbay, Ballyahannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Abbeybay, Ballyahannon. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Abbeybay, Ballyahannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Abbeybay, Ballyahannon. 
Ballintrillick, Bundoran. 
ManorhamiltQn, Manorbamilton. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Abbeybay, Ballyahannon. 
Finner, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Ballintrillick, Bundoran. 
Rush, Ruah. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Manorbamilton, ManorhamUton. 
Abbeybay, Ballyahannon. 
Finner, Bundoran. 
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Names of Fossila. 


LocaUtles 


GenettL 


Species. 


Post-Towns. 


Athyria 


fimbriata, 


Bandoran, Bundoran. 


ti 


glabristria, 


Bundoran, Bondoran. 


Atiypa 


fallax, 


BaUintrillick, Bundoraa. 




hastata, 


BallADtriUick, Bdndoran. 


ft 


juvenis, 


Rash, Roab. 


y? 


pleurodoD, 


Abbeybay, BallyshanDon. 




. Bemufolcata, 


Riuh, Rush. 






Walteratown, Skreen. 


)) 


sulcufostris, 


BallintrilUck, Bundoran. 




ventilabmm, 


Manor Hamilton, Manorhamilton. 


SeminnU 


pentahedra, 

Crustacea. 


BaUintrillick, Bundoran. 


Griffithides 


obsoletufl, 


Ballintrillick, Bundoran. 


Phmipda 


gemimiliferaj 


BallintriUick, Bundoran. 


Cy there 


gibbenila, 


Ballintrillick, Bundoran. 


» 


Bcatxilam, 

AmVELIDA. 


BaUintrillick, Bundoran. 


Sexpula? 


corapressa, 


Bundoran, Bundoran. 


11 


hexicarinata, 


Bundoran, Bundoran. 


If 




BallintrilUck, Bundoran. 


ff 


ft 


Finner, Bundoran. 


}f 


If 


Abbeybay, Ballyshannon. 


SpiTOTbis 


globosos, 


Ballymacan, Clogher. 


Serpotites 


carbonarius, 


Manorhamilton, Manorhamilton. 


ECHZNQMIRMATA. 




Palschinus 


Koenigii, ? 


Finner, Bundoran. 


EchinociiniiB 


glabrispina, 


Bundoran, Bundoran. 




Urii, 


BaUintrillick, Bundoran. 






Bundoran, Bundoran. 


Platycrfniw 


ezpaosiu, 


Finner, Bundoran. 




lacioiatiUy 


Finner, Bundoran. 


TaxocrinuB 


polydactylua, 


BallintriUick, Bundoran. 


ft 


ff 


Carrowmably, Easky. 


Cjathocrifiiu 


ellipticQS, 


Finner, Bundoran. 


jf 


pinnatuB ? 


Bundoran, Bundoran. 




planuB, 


Belmore Mountain. 


19 


Tariabilifl, 


BallintrilUck, Bundoran. 




tenmstriatus, 

ACRTTA. 
ZOOPHYTA. 


Bundoran, Bundoran. 


Tnrbinolia 


fangites, 


Swanlinbar, Ballyconnell. 


Siphonophyllia cylindrical 


ManorhamUton, Manorhamilton. 
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THS DUBLIN QUA&TSiaT JOUSNAL 0¥ 8GISNCX. 



Namea of Fo88l£i. 


LocaUtlea 

and 
Port-Ttowna* 


Genera. 


Spedea 


Lithodendron affiae, * 

» «>cial«» • 

Fayoaitea ? megaatoma ?....- 

„ apoAfitci, . . ^ . . • 

„ tenuiaepta, 

Verticaiopora abnonnia? 

Floatra palmata, 

Millepora gracUia, 

„ ocuUta, 

f» »» 

Jania craaaa, 

Glauconome bipinnatoi 

» Plun», 

n }) 

Feneatella aatiqaa, 

.1 polyporata, 

Bodaloqm 

„ Kticnlajia, 

^ „ tenaifila, 

Hemitrypa Hibemica, 


Bal^ntrillick, Bundoran. 
Bundoran, Bondonm. 
BaUintriUick, Bundoran. 
Finner, Bundoran. 
BaUintriUick, Bundoran. 

Ballintiillick, Bundoran. 
Ballintrillick, Bundoran. 
Ruah, Ruab. 

Abbey bay, Ba%8hannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Finner, Bandoran. 
BallintrUlick, Bandoran. 
BallintiUUck, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
BallintriUick, Bundoran. 
Ballintrillick, Bundoran. 



Sbctiok II. — Division III. 
The Third' Ikmion of the Limestone Groups or Upper Limestone. 



Names of Foealla. 


LocaUtlea 

and 

Poat-TOwns. 


Genera. 


I^pedea. 


MOLLUSCA. 
Ckphalojpoda. 

Family. — Orthocbratidjb. 

Orthoceraa atleouatam, 

i» »» 

„ cyllndraceum, .... 

11 >i 

pyramidale, 

Loxoceraa Breynii, 

latcrale, 

Campyloceraa arcuatum, 

Cycloceraa annulare, 

„ lineolatum, 


Caatlecreagh, Doneraile. 
Black lion, EnniakiUen. 
Ballycaatle, Antrim. 
Black Lion, EnniakUlen. 
Doneraile, Coik. 
Stieamhill, DoaenBe. 
Doneraile, Cork. 
Black Lion, Enniakillen. 
BallycaaUe, Antrim. 
Doneraile, Cknrk. 
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Names of FoMUa. 



Genera. 



Speden 



Localities . 

and 
Post-Towns. 



Family. — "Savtoidm, 



Gioniatitea 



Difldtes 

»» 
Temnocheilus 
Naatilos 
Bellerophon 
Enphemns 



ezcavBtoB, . . 

obtiiios, . . . 

atrioktw, . . 

matabflia, . . 

Bulcatos, . . 

globatos, . . 

cyoloBtomns, • 
leticulatoQ, 

Urii, . . . . 



6AflfrBCM>PODA. 



Tnrritella 
Natieopsis 

M 

HuTchisonia 



sutufaliSi . * 
PbaHpsi], . 
spirata, . . . 
quadricarinata, 



8CUTIBRANCHIA AVD-OTCLOBBANCaiA. 

Acrociilia yetasta, 



Solenopais 
SangninoUtei 

Latraria 
Cypricardla 



Nnenla 
Area 
CncnlbBa 
Bysfloarca 



Inooeramna 
MeleagriBa 



Pteronites 
Ayicnla 



DiTHnu. 

MACBOTBACHIA. 

minor, . . 
IiidlDoidea, 
radiatos, . 
prisca, . . 
coneata,. . 

Atkachia. 

attenimta, . 
caDoellata, . 
aigata, . . 
coatellata, . 
reticulata, . 

obtUBIlB, . . 

yetQ8tiis» . 
quadrata, . 
radlata, . . 

»f 
teflMlIata, . 
Mmiralcatus, 

tf 
gibboBa, . . 



Black Lion, Eonialdllen. 
Doneraile, Cork. 
Black Lion, Emiiskfllen. 
Annagb, Charleville. 
Black lioD, Emuskillen. 
FortwilHam, Doneraile. 

Black LiOD, 'RnnialrniAn. 

Ballycastte, Antrim. 
BallycasUe, Antrim. 



Black Lion, Enmskillen. 
Strearahill, Donerailie. 
Black Lion, Enninkilkn. 
Black Lion, Enniakillen. 



ManorhamUton, ManorhamQton. 



Dmmreagh, Dungannon. 
Roughan, Dungannon. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Black Lion, Black Lion. 



Ballycastle, Antrim. 
Black Lion, Black Lion. 
Black Lion, Enniskillen. 
Black Lion, Ekmiskillen. 
Black Lion, Enniskillen. 
Killymea], Dungannon. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Garrowtremal, Enniskillen. 
Knockninny, Enniskillen. 
Black Lion, Black Lion. 
Killymeal, Dungannon. 
Uanorbamilton, Manorhamilton. 
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Namea of Posalls. 


LocaUties 


Genera. 


Species. 


Post-Towna. 


Lima 


alteraata, 


KillTineal, I>anganii(on. 


If 


decussata, 


Killymeal, Dongannbn. 


M 


lavigata, 


Black Uon, EnniakiUen. 


P©cten 


«qttalis, 


KillTmeal, Dungannon. 


»» 


arenosos, 


Knockninny, Enniakillen. 


ti 


asperulus, 


Black lion, Black Uon. 


II 


cancellatuloa, .... 


Killymeal, Dungannon. 


»i 


concentrico-striatus, . . 


Killymeal, Dungannon. 


»» 


ellipticus, 


Killymeal, Dungannon. 


11 


flabellulam, 


Ballycastle, Antrim. 


t« 


gibbosus, 


Black Lion, EnniakiUen. 


»> 


granosaa, ..... 




t» 


granolosos, 


Ballyconnell, Ballyconnell. 


M 


intercoBtatus, 


Killjrmeal, Dungannon. 


" 


intentitialia, 




t» 


» 


Black Lion, Enniakillen. 


11 


11 


Carrowtremal, Ennw^Villftn, 


1» 


Joneaii, 


Black Lion, Black Lion. 


»» 


megalotia, 


Black Lion, Enniskilien. 


»1 


11 


BallintrilUck, Bundoran. 


I» 


tripartitns, 

Bbaohiopoda. 


Killymeal, Dungannon. 

1 


Producta 


aculeata, 


Old Ldghlin, Leighlin Bridge. 


t) 


ft 




11 


condnoa, 


Black Lion, EnniakiUen. 


11 


V 


Killymeal, Dungannon. 






Belmore Mountain. 


ti 


comigata, 


Black Lion, Enniakillen. 


11 


costellata, 


Old Leighlin, Leighlin Bridge. 


11 


EdelbuTgensia,* .... 


Ballycaatle, Antrim. 




. elegans, 


Manorhamilton, Manorhamilton. 


11 


gigantea, 


Killymeal, Dungannon. 




granulosa, 


Black Lion, EnniakiUen. 


11 


latiasima, 


Bannaghagole, Leighlin Bridge. 


11 


If 


Killymeal, Dungannon. 


11 


fi 


Cartronaglogh, Keadue. 




laxiapina, . 


Black Lion, EnniakiUen. 


11 




Manorhamilton, Manorhamilton. 


If 


Martini, 


Ballyoastle, Antrim. 


11 


fi 


KiUymeal, Dungannon. 


If 


mesoloba, 


Black Don, EnniakiUen. 


11 


pectinoides, 


Black Lion, EnniakUlen. 


If 


pugilia, 


BaUintriUick, Bundoran. 


ii 


punctata, 


Knockninny, EnniakUlen. 


n 




Old Leighlin, LeighU£ Bridge. 


tf 


pustulosa 


Black Lion, EnniakiUen. 


11 


quincundalis, .... 


Old LeighUn, Leighlin Bridge. 


u 


rugaU, 


Black Lion, Black Lion. 


yy 


icabricula, 


Ballycaatle, Antrim. 



OBimTH — tOBSlL AND MIN^^TO LOCAUUBS. 
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Names Of F068flflL 








Localities 


Genera. 


Spedea 


P08t-T0WDS.« 


ProdocU 


Sootica, 


Ballycastle, Antrim. 


n 


setosa, 


Black Lion, EnniskiUen. 


If 


11 


BallintrilUck, Bondoran. 


n 


spmoea, 


Black lioD, Enniskillen. 


» 


sulcata, 


Knockninny, Enniskillen. 


n 


11 


Black lion, Enniskillen. 


11 


11 


Caitronaglogh, Keadne. 


LepU^nia 


•naXofSB^ 


Black Lion, EnniskUlen. 


»» n" 


pUcatilis, 


Manorhamilteo, Manorhamilton. 


Leptena 


HardrensiB, 


Old Leighlin, Ldghlin Bridge. 


i» 


11 


BallycasUe, Antrim. 


Orthis 


crenistiia, *. 


Black Lion, Enniskillen. 


n 


filiaria, 


Old Leighlin, Leighlin Bridge. 


i> 


11 


Bannaghagole, Leighlin Bridge. 


It 


resnpinata, 


Carrowtremal, Enniskillen. 


Spiiiferft 


attenaata, 


Black Lion, Enniskillen. 


n 


bisalpata, 


Black Lion, Enniskillen. 


ff 


gig«ntea, 


Bianorhamilton, Manorhamilton. 


ft 


minima, 


Churchill, Fermanagh. 


j» 


)T 


Black LioQ^ Enniskillen. 


» 


11 


Old LeighUn, Leighlin Bridge. 


»i 


rhomboidea, 


Knocknmny, Enniskillen. 


tf 


11 


Black Lion, Enniskillen. 


n 


•Peciosa, 


Manorhamilton, Manorhamilton. 


Cyrtia 


linguifera, 


Black Lion, EnniskiUen. 


n 


Bemicircalaria, .... 


Ballycastle, Antrim. 


Martinia 


plebeia, 


Black Lion, EnniskiUen. 


ReUcolaria 


tmbricata, 


Black Lion, Enniskillen. 


» 


reticulata, ...... 


Ballycastle, Antrim. 


n 


11 


Bannaghagole, Leighlin Bridge. 


Brachythyria 


Bxarata, 


Old Leighlin, Leighlin Bridge. 


11 


pmgms, 


Cartronaglogb, Keadue, 


n 


planioostata, .... 


Old Leighlin, LeighUn Bridge. 


It 


n 


Bannaghagole, Leighlin Bridge. 


11 


11 


Killymeal, Dungannon. 


Athyris 


Gmbriata, 


Black Lion, Enniskillen. 


n 


globulaiis, 


Churchill, Fermanagh. 


Actinoconchm 


paradoxos, 


Black Lion, EnniskiUen. 


TRBEBRATULIDiB. 




Atiypa i 


lexistria, 


Knockninny, Enniskillen. 


hastate, 1 


Black Lion, Enniskillen. 


ft 1 


plenrodoD, 


Black Lion, EnniskiUen. 


11 1 


P>«gnus, 


Black Uon, Enniskillen. 


» saccnlus, 


Black Lion, Enniskillen. 


„ ■nlcirostria, 


Knockninny, EnniskiUen. 


11 ^ 


rentilabrnm, 


Black Uon, EnniskiUen. 


Semimila rhomboidea, 


Black Lion, EnniskUlen. 


Giiffithides calearatns, 


Roughan, Dungannon. 
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Kames of Fossils. 



Genera. 



Speciei 



Griffithides obsoletus, 

Phillipsia c»lata, . 

EatomoconchaB Soouleri, 



ECHINODBRMATA. 

Echinocrinos Urii, ..... 

Pentremites Derbienaifl, 

»» « 

„ dlipticas, . . . 

„ florealis, . . . 

Cyathocrinus yariabiliB, . . . 

Actinocrlniu Gonstiictas, . . 

„ oostns 

„ triacontadactylofl, 



AORITA. 
ZOOFHTTA. 



AmplexuB 
Turbinolia 
Lithostrotion 

Lithodendron 



Syringopora 
Fayofiltes 



Tragos 
ViQCularia 



Glaaconome 



FenesteUa 



tortnosiiB, . 
foDgites, 
striatmn, . 

affiiie, . . 

oeespfitosaiii, 
laxa, . . . 

septoaiM,. 
spongitos, . 
tamidA, . . 

ff 

r> 

Mmicircolare, 
dichotomft, . 

raegftstoma^ 
pandlela, . , 
raricosta, . 
bipinnata, . 
gracilis, . . 
phima, . . 

n 
>i 

ptdcheiriBM, 
craesa, . . 
ejuneida, . , 
Ibrmosa,!. . 
flmtez, . . , 
laxa, . . . 



LocaUties 

and 
Post Towns. 



Gartronaglogb, Keadue. 
KiUymeal, Dungaimou. 
Black LioD, Bimiakillen. 



Manorhamilton, Manorhamllton. 
Knockninny, l^niskilleii. 
ManorhamUtoD, Manorhamilton. 
Manorhamilton, Manorhamilton. 
Black Lion, Enniskillen. 
Ballinirillick, Bnndoran. 
Manorhamilton, Manorhamilton. 
Manorhamilton, Manorhamilton. 
Manorhamilton, Manorhamilton. 



Black lioD, Enniskillen. 
Belmore Mountain, Enniskillen. 
Bannaghagole, Lei^lin Bridge. 
Raheendorao, Carlow. 
Pnlgolin, Swanlinbar. 
Ballyconnell, Ballyoonnell. 
Raheendoian, Carlos. 
KiUymeal, Dangannon. 
Raheendoran, Carlow. 
Black lion, EmiiaidOUen. 
Ballyeastle, Antrim. 
Belmore Moantain, Enniskillen. 
Killymeal, Dangannon. 
Manorhamilton, Manorhamilton. 
Black Lion, Eimiskillen. 
IneerH 2off». 

Killymeal, DimgaBnon.^ 
Killymeal, Dungannon. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Killymeal, Dungannon. 
Black lion, Enniskillen. 
Belmore Mountain, Enniskillen. ' 
Killymeal, Dungannon. . 
Bla^ Lion, Black Lion. 
Black Lion, Black Lion. 
Black Lion, Enniskillen. 
Killymeal, Dungannbn. 
Killymeal, Dungannon. 
Belmore Mountain, Enniskillen. 



o&iFFiTH — roeaiL akd mimre localiixes. 
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Names of FoMilfl. 








LOCSHtlBS 


Geoen. 


Spedea. 


ana 
Post-Towns, 


FenestelU 


Imxa, 


Black LioD,Eniii8kmeD. 


n 


maltipontA, 


BaUintrilUck, BnndoraiL 


n 


♦1 


Killymeal, DuDgannoQ. 


It 


nodnlosa, 


BUck Lion, EnmskilleiL 


n 


n 


BaUiatriUick, Bandoran. 


»» 


polxporata, 


Black Uou, EnniakiUeD. 


«» 




Black Lion, Eoniskillen. 


n 


teauiaiA, 


Black Lion, Eaniskillen. 


n 


ff 


BaUintriUick, Bandoran. 


n 


andnUta, 


Black Lion, Enniakillen. 


»» 


▼aricoaa, 


Black Lion, Black Lion. 


Hemitrjrpa 


HitMraica, 


BaUintrillick, Bundoran. 


» 


f» ' 


Black Lion, Enniakillen. 


«> 


»» 


Knockninnj, Enniakillai. 


Polypora 


margioata, 


KiUymflal, Dungannon. 


>» 


»» 


Black Lion, EnniakUlen. 


99 


papiHata^ 


Killymeal, Dungannon. 


99 


11 


Black Lion, Enniakillen. 


>» 


wmooia, 


Black Lion, EoniskiUeD. 


LOWJS& Garbonipbrous Fishvs. 




PalflBODUCUfl 


»^ 


Moyhedand, Draperstown. 


» 


M 


Mormeal. 


»* 


»l 


Cultra, Hollywood. 


Amblypterns 


•p. 


Ballynnre, Kaghera. 


>» 


»» 


Uoyheeland, Dmperstows. 


Ptaznmodas 


Porosua, 


Hook Head, Fetbard. 


»» 


» 


Malahide, Dublin. 


19 


11 


Finner, Bundoran. 


11 


11 


Red Bam, Armagh. 


Helodos 


sp. 


Red Barn, Armagh. 


f» 


1' 


Ballygasey, Loughgall. 


»» 


mammillaris, 


Ballinglen, Ballycastle. 


»i 


, " 


Loughgall, Armagh. 


M 


[>lanus, 


Kilcummin, Lackan Bay. 


_ »» 


tnrgidua, 


Red Barn, Armagh. 


Chomatodnfl 


sp. 


Red Bam, Armagh. 


Cochliodiu 


sp. 


Poulscadden, Howth. 


»» 


11 


Cookatown, Tyrone. 


ft 


contortus, 


BaUygasey, LoughgalL 


»» 


g»^"»«i 


Millicent, Clane. 


f> 


magnos, 


Finner, Bundoran. 


» 


n 


Red Barn, Armagh. 


»9 


11 


Ballygaisey, LoughgalL 


Cladodofl 


81). 


CoUoge Hall, Tynan. 


>» 


, ", 


Red Barn, Armagh. 


j» 


mirabilis, 


Drummanbeg, Armagh. 


Petalodus 


Hastingsiie, 


Enagh, Tynan. 


t» 


, . " 


Ballygasey, Loughgall. 


ft 


IjBviasimiis, 


Red Bam, Armagh. 


»t 


radicans (palatol tritor), 


Red Bara, Armagh. 



VOL. I. D. Q. J, S. 
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Names of FoBsOa. 


Localltiea 

and 

Pgst-Towna. 


Qenenk 


Spedea. 


PetaloduB sp. 

sagittatna, 

CtenacanthoB sp. 

»> »> 

AsteroptychiuB oraatus, 

OracanthuB Milleri, 

OnchuB? sp. 
PacUodua „ 

» Jonesi, 

subhBvia, 

„ transversuB, 

It 11 
GyracanthoB obllquua, 

»» new? 

„ tuberculatua, 

,, apinea, 

HoloptychiuB sp. 

11 11 

„ PorUocki, 

11 11 
11 11 
11 11 

PhylioleplB sp. 

ChelyophoruB Griffithii, 

laoduB leptognathus, 

granulatua, 


Ballygasey, Looghgall. 
Red Bam, Armagh. 
Monaduff, Dramlish. 
Ballygasey, Loughgall. 
Ballygasey, Loughgall. 
Monaduff, Drumlish. 
Ballygasey, Loughgall. 
River Baoagh. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Ballygasey, Loughgall. 
Moyheeland, Draperstown. 
Moyheeland, Draperstown. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
MoybeeUnd, Draperstown. 
Fallagloon, Maghera. 
Ballynure, Maghera. 
Fallagloon, Maghera. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
Monaduff, Dramlish. 
Moyheeland, Draperstown. 
Cultra, Hollywood- 
Moyheeland, Draperstown. 
Fallagloon, Maghera. 
River Banagh, Keah. 



GSIFFITH — ^FOSSIL AND MJOmSfB LOCALITIES. 

Section III. 
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I%e Coal Group f orJThird Section of the Series, eoneieU of the Millstone 
Grit, and the overlying Coal proper, or uppermost member of the Car' 
honiferous System. 

SbCTIOK III. — ^DlVISIOK I. 

The Millstone Grit. 





Names of Foofla. 


LocaUtleB 

and 
Poat-TowBi. 








Qeaenk. 




^WdML 






Cephalopoda. 








Oithooeru 


dnctimi, 


Caheraanalt, Keadiw. 


n 


filifenim, 


Gahernanalt^ Keadue. 


n 


insqaiseptiim, .... 


Cahemanalt, Keadue. 


i» 


laterale, 


Deneens; Dmmkeeran. 


»» 


M 


Skehana, CaaUecomer. 


f9 


serratum, 


Cony, Dmmkeeraii. 


n 


Stdnhaueri, 


Caher Rnah, MiUtown Malbay. 


n 


aulcatulum, . . 


Cahernanalt, Keadne. 


n 


»» 


Cuilcagh, Swanlinbar. 


Actinooens 


gigantenin, 


Foynea, Askeaton. 


>• 


»» 


Cahernaiialt, Keadne. 


Cyrtocerat 


alternatam, 

Nautiuda 


Corry, Dramkeeran. 


GoiiuUites 


GUbertBoni, 


Cabemanalt, Keadne. 


II 


I^teri, 


Cahemanalt, Keadue. 


»» 


11 


BaUybunnion, Co. Kerry. 


It 


Looneyi, 


Cahemanalt, Keadae. 


ft 


micronotiu, 


BianUeTe Mountama, Black Lion. 


n 


ovatuB, 


Derreena, Dramkeeran. 


n 


reticulatus, 


Doon, Mount Phelim, Ennistymon. 


»f 


serpentiniu, 


Cahemanalt, Keadne. * 




atriolatas, 


Cahemanalt, Keadne. 




11 


Skehana, Caatlecomer. 


,y 


vittiger, 


Cahemanalt, Keadne. 


TSmtStaa 


diacora, 


Corry, Drnmkeeran. 


^^ 


Luidii, 


Cahemanalt, Keadne. 




11 


Cuilcagh, Swanlinbar. 




11 


Derreena, Drnmkeeran. 




ngmilineofl, 


Corry, Drnmkeeran. 


»» 


•piralU, 

Gabtebopoda. 


Kingwilliamatown, Co. Cork. 




p»v«» 


Skehana, Caatlecomer. . 


Haooebeiliii 


scaraboideS) 


Con7f Dmmkeeran. 
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Names of FoeaOfl. 



littorina nadformis,. 

,, carinata,. . 

Pleurotomaria ornata, . . 
Turbo sp. 

Patella mucronata, . 



Pollaatra 

It 
Lunulacaidium 
Cjpricardia 

Posidonia 



Modiola 
Pecten 



DiTHTRA. 

el^gans, 



DAwsp., two of^. 
alata, .... 
aocialis, .... 
Becheri, . . . . 



lateralis, . . 
membranaoea, 



pnnlla, . . . 

sp. 
concentriciia, . 

eUipticiia, . . 

granuloema, . 

variabilia, . . 

papyraoeua, . 



Unio 
Lingala 



Orbicula 
Producta 



LepUena 

Orthw 

Spirifera 



Atiypa 

Griffithides 
PhiUipsia 



sp. 
parallela, 



BRAGHIOPODA. 

sp. . 
ooDciona, 



aetosa, . 

mesoloba, 

Hardreasis, 

parallela, 

crispa, . 

glabra,. 



rotondata, 
Urii,. . 
semisulcata, 

Cbustacra. 

globiceps, . 

II 
gemmalifara, 



LocaUtles 

and 

Post-Towna. 



Cuileagh, Swanlinbar. 

Rock of Foyle Waterfall, Castlecomer. 

Corry, Drumkeeran. 

Cahemanalt, Keadne. 

Cahemanalt, Keadae. 



Cahemanalt, Keadae. 

Rock of Foyle Waterfall, Castleeomer. 

Cahernanalt, Keadae. 

Firoda, Castlecomer. 

Cahenianalt, Keadae. 

Alteen Sti«am, Swanlinbar. 

Cailcagh, Swanlinbar. 

Ennistyraon. 

Cahemanalt, Keadae. . 

Cahemanalt, Keadae. 

Firoda, Castlecomer. 

Braulieve Mountains, Black Lion. 

Bilboa Colliery, Carlow. 

Cahemanalt,', Keadne. 

Cahemanalt, Keadne. 

Cahemanalt, Keadae. 

Cahemanalt, Keadae. 

Corry, Dramkeeran. 

Skebana, Castlecomer. 

Cahemanalt, Keadue. 

Coal Island, Dangannon. 

Coal Island, Dangannon. 

Ennistymon. 

MuUaun, Keadne. 

Cuileagh, Swanlinbar. 

Rock of Foyle WaterfUl, Castlecomer. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfidl, Castlecomer. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Corry, Dmmkeeran, 

Lough Allen, Carrick-on-Shannon. 

Cahemanalt, Keadue. 



Cahemanalt, Keadue. 

Firoda, Castlecomer. 

Cahemanalt, Keadaa 

Rock of Foyle WaterfaD, Casflecomar. 



GBITIITH — ^FOSaO. AKD lONIirO LOCALITIS& 
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Names of Foi8ll& 


Localities 

and 

Post-Towns. 


Genera. 


Spedes. 


ECHIHODBRMATA. 

Cyathocrmna ellipticas, .... 
Afitinocrinua tenmstriatoB, . . . 

FenesteUa antiqna, 

Plahts. 

»> 

n 

Fern stensi •...«.....# 


Cahemanalt, Keadne. 
Cahernanalt, Eeadue. 

Gahemaoalt, Eeadoe. 

Ballyoaade CoIUeiy, Antrim, ftc. 
R&heen, Leighlin Bridge. 
Cahir Bosh, MiUtown Malbaj. 
Cahemanalt, Keadue. 





SBcnoK III. — ^Dnrisiow IL 
The uppermoii tnmber of the Carhoniferoue 8&r%e$, or Coal Proper. 



Karnes of FossQa. 


Looilltles 

and 
Post-Towns. 


Genera. 


^wdesL 


Plakts. 

DlCOTTLEDOSS. 

Stigaiaria fiooideB, 

») ft 
SigiUaria organum, .... 

T» It 

Favnlaria elegana, .... 
SphenophyUnm erosum, .... 
ABterophyUites longifolia, .... 
„ tobercnlata, . . . 
Flnnolaria capillaoea, .... 

»» »t 
Bechera gTAndis, .... 

CSLLULABKS. 
EqUIGBTACKuB. 

Calamites approzimatua, . . 
„ cannsformia, . . 
„ Mongeotu, . . . 
„ Snckowii,. . . . 


Bilboa CoUieiy, Carlow. 

Dromagh OoUieiy, Kantnrk. 
Aghabeby, Keadne. 
Dromagh Colliery, Kantnrk. 
Crosahill, Keadne. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal IsUnd. 
Dromagh Colliery, Kanturk. 

Dromagh Colliery, Kantnrk. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 

New Birmingham, Co. Tipperaiy. 
Annagher Collieiy, Coal Island. 
New Birmingham, Co. Tipperary. 
Annagher CoUiery, Coal Island. 
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Names of FoasUa. 



Gentnk 



Sp6C10lb 



FILICB8. 



Sphenopteris 



dilatata, 



(neTf) 



KeuropterU 



Odontopteris 
PecopteriB 



Hibbertii,. . . . 
latifolia, .... 
allied to Honingand, 



obtusiloba, . 
Scblotheimii, 

acuminata, . 
gigantea, . 
rotundifolia, 
tenuifolia, . 
obtosa, . . 
muricata, ' . 
lonchitica, , 
polymorpha, 
ScrUi, . . . 



LYOOPODIACEiB. 

Lepidodendron aculeatmn, 

„ dilatatum, 

„ elegana, . 

i» »» 

„ Harcourtii, 

,, obovatmn, 

,, rimosum, . 

„ selaginoides, 

„ Stembergii, 

Ulodendron minusi . . 



LoealltiM 

and 

Post-Towna 



Annagher Colliery, Goal Island. 
Dromagh Colliery, Kantnrk. 
Annagher Colliery, Coal Idand. 
Annagher CoUieiy, Coal Island. 
Aghabehy, Keadae. 
l^ew Birmingham, Co. Tipperary. 
Qoeen^s County, Leinster Coal-field. 
Dromagh Colliery, Kanturk. 
Annagher Collieiy, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Dromagh Colliery, Kanturk. 
Aghabehy, Keadue. 
Annagher Colliery, Coal Idand. 
Dromagh Colliery, Kanturk. 



Ballycastle Colliery, Co. Antrim. 
Crossbill, Keadue. 

Dromagh & Gurtcen Collieriet, Kantnik. 
Crossbill and Aghabehy, Keadue. 
Ballycastle Collieries, Co. Antrim. 
Aghabehy, Keadue. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Gnrteen Collieiy, Kanturk. 
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Tab^e SHOwmre the Diststbtttion of the Fossils thbottghottt the 

SETEBAL MeHBEBS OF THE CaBBONIFESOUS StSTEM BELOW THE CoAL 

Sebies. 



Names of FoMOa. 


YxLLow Sakostonb Gaoup. 


LllCBBTOin GaOTTP. ' 


Genera. 




Y.Sand. 
Proper. 


Ar.LL 


Ar.Sh. 


Garb. SL 


Lower 
LL 


CalpiOr 
Mid/LL 


U^^r 


MoLLiracA ob Hetebooan- 

GAKOUATA. 
CEPHALOPODA. 

Siphonifeba OB Tbtba- 
bbanchiata. 

Obthocebatid^. 

Orihooeras attenuatnxDi . 

II cmctum, . . 

II cylmdraceuDii 

1, filiferam, . . 

II mucronatuiBi . 

„ ovale,. . . . 

1, pyramidale, . 

1, striatum, . . 
Lozoceras BreTnii, . . . 

„ distans, . . . 

,1 incomitatumi . 

„ laterole, . . . 
Campjlooeraa arcuatura,.. . 

1, unguis, . . . 
Cjrdoceras annulare, . . 

„ lievigatum, . 

„ lineolatumi . 

1, yentricosum, . 
Actinooenui giganteumi 

19 pyramidatnm, 
Cyrtooeras tuberculatum, 

Nautilid^, 

Goniatitea discus, . . . 
,1 excavatos, . . 
„ fasciculatus, . 
„ Gibsoni,. . . 
,1 intercostalis, . 

latus, . . . . 

Usteri, . . . 
„ micronotus, . 
„ ^ mutabilis, . . 
II obtusus,. . . 




* 

♦ 




• 
* 

• 

• 
• 

» 

• 

♦ 

# 




• 

« 

• 

• 
• 

♦ 




« 
• 

• 
• 

* 

• 

# 


» 

* 
* 
* 

• 
• 
» 
• 
• 

• 

« 

• 

* 
• 

• 

♦ 
• 

• 

* 
« 
* 
• 
• 
* 


• 
• 

« 
• 

• 

« 

• 
• 

• 

• 


• 


• 
• 

• 
• 

• 
• 

• 

• 

• 
« 

• 

• 

« 

• 

• 



* The abore contracticios are as follow :--T. Sand., TeUow Sandstone; Ar. LL Arenaceoru Lime- 



B I Ar. Sh., Arenaceous Shale t Garb. SL, CarbonJUierous Slate ; tK>wer LI., Lower 
Middle.Unieitone } Upper LL, Upper Limestone. 



; Mid. LI., 
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Names of Foflsilf. 



Ybixow Sahdstokb Gsouf. 



LnuROKE Gboup. 



GeneiiL 



Species. 



GoniAtiteB oyataa, . . 
„ nticulatiis, . 

,1 sphsBroidaliS) 

,1 striatusy . . 

„ striolatiu, . 

„ truncatua, . 

Olymenia sagitulia, . 
Disdtea costellataa, . 

, ducors, . . 

„ latidorsatus, 

,, malabilis, . 

„ oxysLomus, . 

„ plaaotergaloa, 

„ subsulcAtufl,. 

,, sulcatus, . . 

„ tetra£?onu8, . 

„ trochlea, . . 

Temnocheilua bianp^ulatas, 

„ cariaiferaa, . 

„ coronatit3y . 

,, costalis, . . 

,, crenatas, . . 

,, furcatus, . 

„ globatus, 

,, multicarinatus, 

„ pingttis, . 

,^ porcatus, 

„ 8alclfero9, . 

,, tubercalatas, 

Nautilus cyclostomna, 

,, doiraalia, 

Bellerephon aportaa, 

,, oorna-arietis, 

„ costatos, 

,, hiakoB, 

„ IsBvis, . . 

,, obsoletus, . 
„ reticulatas, 

,, tangentialia, 

,, tenaifascia, . 

Euphemns intersectas, 
Urii, . . 

Qasteropoda. 

PsCTUaCBAirCHIATA. 
ZOOPHAGA. 

Macrocheilaa acotaa, . . 

„ canaliculatqai 

,, cnrvilineus, 



PrSen '^•^'- ^-^ i'cail>.SL 



* 
* 
* 



Lower 



*2ts|^ 
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XL — PoLut Expwwuxioir— iAJTEAacTic'-UTD Abckc (Platm VI., VII.) 
By John Locke, M. E. D. S., &c 

[Read before the Royal Dablin Society, Monday Evening, NoTember 19, I860.] 

FRAiTKLnr may be termed the pioneer of modern circnmpolar explora- 
tion; for, thongh unsnccessM himself in the unequal contest -witk the 
difficulties of discovery in Arctic cUmes, the example of his singularly 
adventurous career, as well as the devotedness of purpose displayed in 
the prolonged searches after this martyr of science and his brave com- 
panions, have impressed not only fresh impetus, but a new character like- 
wise upon the enterprises of Arctic and Antarctic travel, and given new 
direction to the theories of scientific observers respecting those mysterious 
regions, hitherto barred from human ingress by unsealed escarpments of 
perpetual ice. 

After centuries of disheartening failure in the Northern Hemisphere, 
the lull of public despondency is broken by a startling call from America ; 
and a well-known indefatigable labourer in the domain of geographical 
reeearch, an honorary member of our Society, Captain Maury, Director 
of the Observatory at Washington, points to the Southern Hemisphere, — 
enumerates his reasons for the probable existence of a habitable climate 
far within the frozen flanks of the Antarctic Zone, and chivalrously in- 
vites the British Government to join the great republic of the West in an 
exx>edition to scale the barriers and traverse the steppes of perpetual 
mow, sloping downward and inward, until they immerge into regions pf 
light airs and calms, — where the air, after having precipitated all the 
aqueous vapour gathered from the vast reservoir which girdles the 
Southern hemisphere in one unbroken sweep, ascends above the normal 
level of the aerial ocean, and thence ebbs back with ever-flowing tide 
to equatorial latitudes. 

La the endeavour to illustrate this topic of sach strange and absorb- 
ing interest, I request attention to two diagrams, — Plate YI. repre- 
aenting an approximate tracing of the supposed Antarctic Continent, 
and showing the steamer-track, about twelve days from Port Philip, 
the chief naval station of the Austral seas, to some available landing 
point, bight, or ravine, imder shadow of the precipitous coast, whence 
ovCTland parties might start upon their perilous mission of discovery; 
Plate VIL depicts a profile view of the atmosphere. Following the out- 
line of the outer periphery, it will be observed, that the air, like land 
and water, the two other principal constituents of our planet, is un- 
equally distributed, being piled up over the belts of tropical calms, de- 
pressed over the equatorial calms, and again depressed in graduated pro- 
portion fix)m 40° North and South, toward the polar regions.* The 

* The average pressare of the atmosphere in southern latitudes, on the square foot, ia 
from 10 Iba. to 50 Iba. leia than in northern latitudee, according to the i>aralleL See 
Maaiy's " Physical Geography of the Sea," Introduction to 8th Ediiion (^mpeoB Low). 

VOL. I. — D. a. J. S. O 
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fainter outer shade represents the superior atmosphere, supposed to be 
unaffected by meteorological change, whence no messenger comes to the 
earth's surfeice, save the transient meteorite, and refracted ray of rising 
or setting suns. 

In the observations laid before the Society this evening, it is sought 
to group together the ascertained phenomena of exploration, both Arctic 
and Antarctic, so as to bring the aid of analogy and geographical sym- 
metry to the solution of the latter question. 

And, first, with respect to the elementary constituents of the soil- 
In the geological structure of extreme northern regions, the sedimentary 
strata are abundant and of vast extent ;* while the constitution of An- 
tarctic strata seems, on the contrary, as far as yet examined, entirely igne- 
ous. Even when landing on island or supposed continent has been found 
impracticable by the navigator, a like conformation has been inferred from 
data, that minds untrained in scientific investigation might be disposed 
to pretermit or contemn. Eoss and his adventurous companions in the 
Erebus and Terror shot many birds in about latitude 74° ; and on exa- 
mining their crops, the pebbles found were invariably igneous or vol- 
canic, thus intimating the composition at least of shoreward formations; 
and to show that tibis mode of inference is not so restricted as some 
might imagine, it may be stated, that in the crop of one of those birds, 
a specimen of the Aptenodytea antarcUcus^ a gigantic penguin, weighing 
751b8., now stuffed and in the Government collection, no less than one 
pound weight of pebbles was found of various kinds, and therefore 
probably picked up along a considerable range of coast; again, stones 
drawn up by the dredge, and debris transport^ by icebergs, were inva- 
riably of granitic or volcanic structure, as well as also all the islands on 
which landing has been effected down to the fifty-eighth degree of lati- 
tude, all literally lands of desolation, as Kerguelen was termed by Cook. 
The constitution, then, of Boreal and Austral lands is in direct contrast, 
and unfavourable to the hypothesis of a habitable region in the latter. 

Still following the analogy of exhaustive probabilities by compari- 
son of phenomena, we next proceed to notice currents and ice-drifts. In 
Arctic seas, during the brief summer, the detached bergs were observed 
by Parry driving north through Davis's Straits against the surface cold 
current steadily flowing to the south, being impelled by a warmer un- 
der-current, an offset from the Gulf-stream, as proved by thermometric 
soundings. We, Irishmen, know to our comfort the beneficent influence 
of that great river in the ocean, extending from its tepid sources in Mex- 
ican waters to all the north-western shores of the old world ; for Ire- 
land would be another Labrador only for that wondrous river. Kow 
the warm under-current, flowing north, might imply, and partly account 
for, the existence of that mysterious Polynia, or open Arctic sea, so long 
and vainly sought. From a similar phenomenon, though in converse 

• See the "Geological Map of Arctic Lands, ** by Profesaor Haaghton, F.T.aD., 
appended to M'CIintock's ** Voyage of the Fox, in search of Fraiiklin." 
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aspect, the probability of an open Antarctic ocean may b& inferred. 
Wilkes, alluding to the ice-drifb of the south, observes — '* 1 should not 
look to a surface-current, as the motive power, that carries these im- 
mease masses of icebei^ north; comparatively speaking, their great 
bulk is below the influence of any surface-current ; and the rapid trans- 
port by means of winds is still more improbable ; therefore, I conceive, 
we must look to an under-current as their great propeller ;" ** and in one 
trial of the deep-sea thermometer, we found the temperature beneath 
four degrees wanner than at the surface".* Where then can this warm 
under-flow have its genesis, if not in the very womb of the Antarctic, 
which consequently possesses a higher temperature than the engirdling 
waters f Indeed, the direction and breadth of the berg-drift must par- 
tially indicate the extent and nature of the shores whence it is launched, 
as its non-appearance indicates the probable loci of openings leading to 
a cireumpolar ocean; for icebergs are only formed on. elevated and 
abrupt coasts, and thence released by a lateral viscous force ; or toppling 
sheer over by their own gravity, when their bases are eroded by deep 
water of oomparatively high temperature, or worn away in shoal-water 
by the ever-dashing surf. These must be the chief detaching forces-* 
the Arctic agents of attrition by shore-streams in the ravines and fiords 
during the brief summer, and expansion of water frozen in rifts or fls- 
Bores, not having been noticed to any extent in these extreme southern 
regions, where melted snow freshets never expose the surface, and many 
of the ice-islands (a phenomenon almost peculiar to austral waters), 
dotting all the offings with their strange and fantastic forms, appear to 
have suffered little change since the time of Cook. Indeed, it may be, 
that those isolated masses possess true insular nuclei. 

But, admitting the value of Wilkes' testimony as to a warmer deep 
current flowing northward, there are two wide and well-developed su* 
perficial cold currents flowing in same direction, one towards the Cape, 
the other (Humboldt's current) to the Horn, where it isbifrurcated, mill- 
ing to tbe Falklands on the east, and on the west moderating by its 
ooohng influences the high temperature of the Chilian and Peruvian 
shores. Between these is interposed the normal flow of tropical waters, 
abwly pressing soathward, and checking the advance of the main body 
of the great ice fleet, while the two wings sweep forward unceasingly in 
flying columns, Jintil smitten progressively by the suns of warmer cli- 
mates. Icebergs are often met as low as the 37th% while in northern 
latitudes, they rarely advance beyond the 55th. The higher latitudes 
of Antarctic waters are never vidted, except by the whaler and the 
ardent votary of discovery ; the path of the merchant or emigrant is far 
to the northward ; even marine life is ^arse in certain tracts of vast ex- 
tent, and the sea-bird is seldom observed flying over such lonely wastes. 
Truly there are deserts in the sea, as on the land. It is probable that 
the great openings, communicating with undiscovered central regions, 
lie on eitiier side of the currents just mentioned, and which therefore 

• U. S. EzpediUon, rol. il, c. 10. S«e, alio, Sir J. C Rom, toI. i., c. 7. 
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may fiimish an approximate index for inBtniction of any contemplated 
expedition. 

WiikeSy who has mapped a more extended and oontinuoos eoast than 
modem navigatorB of other nations, only traces a hroken and onoertain 
outline of some 1600 geographical miles. Indeed, the sum total of all 
^e discovered coasts* do not amount to one-fourth of the ciicnmferenoe 
of the sphere, measured on the mean parallel of the several latitudes ; 
while in a oonsiderably higher Arctic latitude the sphere has been tra- 
tersed round, and ooast Imes traced of onexplored regions, with only 
exception of the northern shores of the vast continental promontory of 
Greenland, along the precipitous shores of which an available path to the 
Polynia may yet be discovered. Again, the contrast between the limits of 
organiolifein Arctic and Antarctic zones is veiyremarkable andsignificant. 
Vegetables and land aniTnala are found at nearly 80^in the northern, while 
from the paiBllel of 68* in the southern hemisphere, the lichen, and such 
like plants only, clothe the rocks ;^ and sea bi»is and the cetaceous tribes 
alone are seen upon the desolate beaches. In Boreal climes, too, there is a 
fltrong probability, which Australregions do not Ornish, of the existence 
of herbaceous soils in latitudes yet intact, from the fact of migration of 
ruminating animals, their unerring instinct leading them to lands proMc 
in vegetable organisms. M'Clintock^ describes b^rds of rein-deer, " a 
perfect forest of antlers," moving north in the summer : and it is an im- 
portant fact tb bear in mind, that in certain high latitudes, where the 
summer is short yet comparatively warm, vegetable life is more abun- 
dant than in lower latitudes, where the mean annual temperature is much 
higher, but the summer not so warm, and seasonal changes less dis- 
tinctly marked. The eider duck and brent goose through the air, the 
unwieldy family of the cetacea through the waters, the Arctic bear upon 
the ice, the miusk ox and rein-deer along the land — all wend their way 
northward at certain seasons ; suggesting the existence of a milder dr- 
cumpolar climate, and consequently of open seas ; for, as a general mle, 
isothermals are concurrent with the ocean bends. § Now these indica- 
tions are absent from the southern zone, as is also the inhabitation of 
man; M'Clintock|| stating, that the bones of musk-oxen killed by the 
Esquimaux were foand north of 79th parallel ; while in the southem 
hemisphere man is not found above the 56th parallel of latitude. 

• Fide PlAte VI. Also, U. S. Expedition, toI li., o. 10, and charts affixwl to the 
work. 

f The vegetable kingdom has few representativea in the Antarctic On the South 
Georgias, in sane latitude as Yorkshire in our hemisphere, Cook did not fiiNl " a shnih 
big enough to make a toothpick.** The South Shetland*, occupying a correspondiDg 
latitude to their nameaakes in the North, preaent scarcely a vestige of vegetation. Kcf^ 
gnelen, as low as latitude 50* south, boasts 18 speiies of plants, of whkh only one, a pe- 
culiar kind of cabbsge, has been fpnnd useful, in cases of scurvy; nhile Iceland, 15* 
degrees nearer to the pole in our hemisphere, boasts 870 species. — J. L. 

I «' Voyage of the Fox," c. 2. 

§ *< Isothermal Maps of South Pacific Ocean*' have not yet been issued by Maury in 
his series of charts. 

II »' Voyage of the Fox," c. 2, 
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Bttty descending from higher organismB to minute forms of life, ao 
extenflirely developed both in aoatiiem «nd northern high latitudes, 
fioBS records a circumstance, curiously suggestive of the probability of a 
temperate ocean, and islands of low elevation, within the icy barriers of 
the south. In about latitude 74% Oouhnan Island in sight, the dredge 
brought up from 300 Mhoms, and sundry less depths, delicate specimens 
of the living coral.* Kow naturalists are generally agreed, that this in- 
sect is incapable of working at great depths; and these corallines, being 
found in their living state, must have beeo but recently severed from 
the reef, and wafted (we may suppose) by the warm currents, before 
mentioned, J&om islands of comparatively nuld temperature, situate 
within the circumpolar spaoes. 

There is one other class of phenomena peculiar to Austral, as distin-> 
guished from Boreal climates, which has led Captain Maury to infer the 
existence of a temperate clime within the icy escarpments of the Ant- 
arctic coasts. It has been long remarked by mariners, that the mean 
position of the barometer in Austral seas is considerably lower than 
in other parts of the world ; and B.oss observes, that " the cause of the 
atmospheric pressure being so very much less in the southern than in 
ihe northern hemisphere remains yet to be detennined."f Maiy Somer- 
ville estimates this differential quantity as equivalent to an elevation 
above the sea-level of 800 feet. Since 1853, observations, exceeding 
100,000 in number, fbmished chiefly by the logs of English, Dutch, and 
American navigators to the Observatory at Washington, TJ. S., and dili- 
gently investigated and tabulated by Captain Maury, have corroborated 
this curious phenomenon ; frY>m which he infers, with that ardent ima- 
ginative faculty, so often anticipative of actual discovery, that there ex- 
ists a temperate region shut up behind the barrier of the Austral snows. 
I%e case may be briefly stated ; still sustaining the analogy between 
Arctic and Antarctic eones, and assuming a question, not yet however 
absolutely determined, — the exactitude of relations between barometric 
pressure and the weather. The barometer, generally speaking, stands 
highest in the dry, lowest in the wet season ; but in high southern lati- 
tudes it has no months of high range, and is low all the year ; so that 
the meteorological condition of the southern is more stable than that of 
the northern hemisphere. In other words, there are more frequent al- 
ternations of wind, calm, fog, thunder-storm, and especially more rain, 
in ike latter case, — ^notwithstanding the proportion of land to water in 
the north being oneh^lf, in ^e south only one-eighth ; so that there is 
four times as much water in the southern hemisphere. Now this so 
vastly larger evaporative expanse, on which the atmosphere rests, and 
in the higher latitudes as on a continuous eDgirdling base, must neces- 
asnly es^ale more aqueous vapour than the equally divided land and 
water of the northern hemisphere ; and yet the comparative phenomena 

• J. C. Rom, vol, i., c 7. See also Wilkes, U. S. Expedition, vol. ii., c. 10. 
t J. C. Rosa, Tol. ii., c. 8 and c. 18. See al8oManT7'8 ** Sailing Directions "vol. 
p. 446, Ed. 1859 ; and Somerville's '^Physical Sciences,*' Sect. 16, 9th EdiCioB. 
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of precipitation imply the contrary, as you will perceive by consultiiig 
Maury^s or JohnBton's rain-charts.* What, then, becomes of the excess? 
for the forces of evaporation and precipitation must be equal, and mu- 
tually balanced in the meteorological machinery of the wide embracing 
atmosphere, the universal carrier of water, as well as of light and heat, 
over the globe. The diminished barometric pressure in the southern 
hemisphere plainly declares a fact, that the test of the rain-gauge ap- 
pears to deny — «. «., the excess of aqueous vapour, which is one-third 
lighter than common air ; and Maury conjectures, that this vapour must 
be borne within the Antarctic circle by the winds, which blow almost 
unceasingly towards the pole from above the 50th paralleLf These sur- 
charged aerial currents, passing over vast desolate steppes of perpetual 
congelation, are reduced to an extreme degree of cold ; then, being robbed 
of their aqueous vapour by precipitation, they receive, as sensible, the 
latent heat thereof; and, b^ng further subjected to the pressure of the 
superincumbent atmosphere in far-removed Antarctic regions, absorb 
thereby a further accession of warmth, so as to produce an intern cli- 
mate of comparatively mild temperature. This ingenious theory may fairly 
stand unquestioned, until the anomaly is reconciled by some more pro- 
bable hypothesis. I am aware of the theories of Herschel and others, 
explanatory of the causes of the greater precipitation in the northern 
hemisphere; but these do not adequately account for the entire excess 
of evaporation in the south, especially in the r^on of the counter-trades. 
It is probable, if the Arctic pole is ever reached, that we shall find a 
barometric depression there also, a region of rainand mists, and a mild 
climate proceeding from similar causes ; though such depression may be 
considerably less ^an at the Antarctic pole.} 

The probable approaches to, and nature of, the circumpolar spaces, 
may fitly form the next division of inferential inquiry. By actual ex- 
perience, we are less acquainted with their distinctive features, than with 
those of some of the celestial bodies. Indeed, to an observer in the 
moon, the configuration would be distinctly patent of those regions, that 
seem barred from our exploration by unsurmounted zones of cold. The 
7Sth parallel of southern latitude has been reached by Boss, but no dia- 

* The Rain-gauge gives 87 inches in North Temperate, only 26 in South Temperate 
Zone, annually.— Johnston. 

t Letter to Lord Wrottesley, read before the ** British Association," Session of 1860. 

X Mary Somerville states another ground for supposition of a mild drcnmpolar 
Arctic climate:— *' The pole of the earth*s rotation is nearly midway between the two 
poles of maximum cold (one 79" latitude, 120** E. longitude, and the other near Melvilta 
Island), and a line joining these two points nearly coincides with the bisection of the 
polar basin, through its two great outlets, into the Pacific and Atlantic oceans— a feature 
strongly indicative of the abMuce of land, and of a milder climate, in the polar ocean.** — 
*' Physical Sciences," Section zxv., 9th EdUiorn, 

The poles of maximum cold in the southern hemisphere not ascertained. 

Another significant fact indicative of a mild polar climate is, that the warmer winds 
of extreme northern regions blow from N. and N. E., — suggesting the probability that 
the heated air of the Torrid Zone, ascending, flows to the Pole; whence, after precipitating 
its moisture, it ebbs in refluent currents through the lower atmosphere ; and a similar con- 
jecture may apply to the Antarctic question also. — J. L. 
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tinctly-deTeloped oceanic passages through the icy annuliiB have been yet 
discovered ; while the Arctic basin discloses the great outlets of Baffin, 
and the Hudson and Greenland seas ; and KanQ, in his sledge-expedi- 
tion, reports an open sea at 82^, with a temperature of 36^, and spals and 
water-fowl sporting on the surface. 

On comparing Uie extent of the unexplored regions, we find the Ant- 
arctic area to be nearly twice the size of Europe ; whereas the unexplored 
Arctic area is scarcely as large as Europe. Within such vast spaces, 
there is ample room for many and various climes and climates. 

That the unknown Antarctic is of continental form, as some conjec- 
ture, from the circumstance of land being generally antipodal to water, 
does not foUow even on this admission ; for the nature of the intra- Arctic 
region is not yet known ; besides, an unvaried terrene area must cause 
a climate of perpetual congelation, where the annual increments of snow 
and ice would so enormously exceed the decrement from evaporation 
alone, that, in as few score years as Adh^mar's theory estimates thou- 
sands, the oblateness of the sphere at the pole would be transformed into 
a cone of such immense dimensions and gravity, as to displace the centre 
of gravitation, and evagate the axis of tiie globe ;* so that the Austral 
ocean would be poured in one wide whelming deluge over all the inha- 
bited globe. But the earth has remained stable for 4,000 years ; and 
each time the rainbow spans the sky, we are reminded of the Divine as- 
surance, that ** the waters shaU no more become a flood to destroy the 
earth." The intra- Antarctic area, therefore, is not a continent; neither 
is its conformation that of a mediterranean ocean, zoned with a lofty 
cincture of snow-clad mountains, like a vast atoU, with its central lagune 
sea ; for that would be contrary to all analogies of geographical contour, 
and, besides, must eventuate in periodical cataclysms or overflows, such 
as have never occurred in the history of telluric revolutions. Similar 
inferences are applicable to the inter- Arctic area ; and it is therefore con- 
jectured, that both are archipelagoic in characterf — water bearing 
larger proportion to land in the Antarctic than in the Arctic regions, 
in order to compensate by a consequent milder climatical consti- 
tation for the eight days longer winter, and so sustain the sphere un- 
changed in its balanced gravity, temperature, and motions. Captain 
Maury ai^es for the continental formation of the Antarctic regions, which 



* I have read •omewhere a singular Chinese tradition of the north star having sunk 
toddenly towards the liorizon, at a period coincident with our era of the Noachic deluge. 
A tilting upwards of the earth's axis would account for such a phenomenon, and for Sie 
consequent overflow of the boreal seas. — J. L. 

f *' There do not appear to be sufficient grounds to justify the assertion, that the va- 
rious patches of land discovered by American, French, and English navigators,' on the 
verge of the Antarctic circle, form a great southern continent. The boundary of the 
lar^t, Terre Adelie, has not been traced more than 300 miles ; Enderby's Land, not 
exceeding 200 miles ; the others being mostly of inconsiderable extent, and of somewhat 
nnoertain determination, with wide channels between ; which leads rather to the conclu- 
sion, that they form a chain of islands.'*— J. C. Ross, vol. i., c. 9. See, also, Plate VI. 
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fklso be Buppoees to abound in lofty mountainB and volcanoes, so as to 
acoount for the ezoessiye precipitation; but then such a configuration 
cannot co-exist with a mild climate. 

The probability once admitted, that these regions are habitable, 
imagination leaps instantly to the conclusion, that they teem with or- 
ganic life, animal and vegetable — the sphere of Antarctic being, so long 
isolated fjrom the plastic domination of civilized man, presenting, it may 
be, the strange and monstrous features of some former geological era« 
analogous to the Fauna and Flora of Australia and New Zealand. 

Thence to the savage biped, unfledged, is but an easy step Occasionally, 

though at long intervals, polar seas appear to undergo a thorough break- 
up in some unusually warm summer, and from other unexplained 
causes ; for instance, in 1832 the Austral waters were covered with such 
a vast fleet of bergs — ^many of them literally glaciers afloat — ^that the na- 
vigation round the Horn was interrupted, and mariners were obliged to 
put back to Valparaiso and the Biver Plate. At such a conjuncture, an 
islander, in his canoe, being drifted through the opened sluices to intern 
cHmes, involves no stranger improbabilities than thepeopling of the islands 
of the Paciflc, many of which are separated by distances of 5000 miles; 
and yet the inhabitonts, in form, habits, and especially in structure of 
language, present a certain identity of type, betokening unity of origin.* 
What these Antoecians of tbe Esquimaux are like, it is vain to conjeo- 
tore — ^whether enveloped in skins, like their Arctic congeners, or 
thatched, like some of the Chinese tribes ; but probably the adventurous 
navigator, who flrst stumbles on them, will not be more astonished than 
Gunbiom was, 900 years ago, at the outlandish Esquimaux, or than 
Columbus, Ave centuries later, when the lithe and feather-crowned 
Charib beckoned his dispirited crews to the pleasant shores of GFuanahani. 
Doubtless, we shall be hearty in congratulating the successful explorer 
on his safe return, and curious to hear his report, though not having the 
least desire ourselves to make such frigid acquaintances. And, should 
our gracious monarch ever be proclaimed Queen of the Terra Antarctica, 
I most devoutly trust, that no persuasion ofher Majesty's ministers, nor 
loyal addresses from her AntarctLc subjects, will induce her Majesty, or 
any of the royal Princes, to visit that remotest portion of ^* the outer 
Britannic Empire.'' 

I thank you for tolerating these playful allusions ; and yet they are 
not unimportant, even in their very lightness, if they lead our reflections 
to the consideration, to which I would, in conclusion, solicit your kind 
attention — namely, What advantages, scientiflc, commercial, social, are 
legitimately to be expected frt>m the accomplishment of the daring feat — 
hitherto vainly attempted, sometimes disastrously defeated — of over- 
passing these icy barriers, and penetrating to the poles of our planet ?t 



♦ " Cook's Voyages" — ^Appendix. 

t Tbe inquirer is referred to Maury's sanguine views of an Antarctic Expedition, 
sections, 876-8, &c., &c., Stk Editum of *<The Physical Geography of tha Sea" (pub- 
lisher, Sampson Low). The proof-sheets (I^indly furnished to me some weeks before 
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The cMef Bcienlific objeiets to be eipected &oiA polar feseahjbee — 
omitting all vague gtresses at idatters trnknown to experience — are con- 
nected witfti astronomy, mAgnetfenii and the geographical features of the 
oblate sphere.* To look lipon the snniiner sun steadfast above the hori- 
zon, and during the long night of imiter to gaze upon the moveless 
firmamentj from a position unaffected by the dinhial rotatiDtt oif the 
globe — and that there is such a spot, is mathematically certain — present 
a ytotage-ground of observation-, involving many curious additions td 
human knowledge, respecting the movements and phases of the plaaets, 
and the libration of ottr satellite, the cause or causes of terrestrial mag- 
netism, and the configuration and geological structure of the polar de- 
pressions, toiere the principal phenomena of time and spacfe appear 
under novel conditions and aspects; and must be re-cast in broader 
measurements, — compelling our polar refeidetits (who will walk the earth 
with a fiitaer tread, as the centnfugal counteraction retires towards itei 
vanishing point) to interpret. With an extended dpplication, the If osaical 
description of "the ligh& that rule the day, and that rule the night." — 
Such appear to form the chief grounds of expectation foi* scientific dis- 
coveiy, dependent, however^ on a clear skj^, undimmed by those fogs 
and clouds which are supposed to hang continuously over polar climes. 
Without a clear sky, the astronomer's occupation is gone ; and those who 
dwell under an ever-impending mist Cannot behold the starry sphere in 
its unshrouded glory. 

As for commercial benefits, the intra- Antarctic seas, even if found 
practicable for navigation, do not lie in the direction of any desiderated 
track; and the Arctic passage is little thought of, since steam aid the 
great circle routesf have bridged the many-termed ocean; and given 
winds, and waves, and currents, previously the terror and obstacles 
of t&e mariner, to be his chosen allies, and ftdthfal ministrants of his 
will. Again, the existing trade, and its possible extension ih these ex- 
treme latitudes, may be enumerated in tlffee divisions — the peltry trade, 
pnroducts of the Whale and Seal tribes, and the inetals and coal. As to 
the first, the ftiT-bearing land animals, not found at all in the Antarctic, 

pablicfltion) were read to the meeting, before I presamed to express dissent fh>m some of 
Captain Maury's conclusions. This enlarged edition is probably the most interesting 
a ia e ntific work ever published, —displi^ing vast and varied stores of Imowledge, gathered 
-with unparalleled indostry, and clothed in language of the richest poetic stracture. — J.L. 

^ Galileo states in his Dialogo, <* that the parallelism of the earths's axis is main- 
tained by a centre of magnetic attraction existing in space." But, whether this mys- 
terious power has ita source in the sun, or within the womb of starry distances, science 
most watt long to determine.— J. L. 

Alexander V. Humboldt quotes a curious instance of morbid imagination (Kosmos, vol. 
L, 161) — **Kear the North Pole, in 82' latitude, an enormous opening is imagined, from 
which the polar light, visible in auroras, streams forth, and by which a descent into the 
hollow sphere may be made. Sir H. Davy and myself were repeatedly invited by Cap- 
tain Symmes to undertake this subterranean expedition." 

t Maury's "Physical Geography of the Sea," c. 18. 

TOL. I. — D. O. J. 8- F 
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decrease northward in higli. Arctic latitudes; and if the Greenland 
Whale and his congener of the Austral Oceans* were tracked to their 
breeding-places, wMch are conjectured to be situate in the remote polar 
recesses, guarded by nature from human intrusion by the encircling icy 
ramparts, I verily believe, that whole division of the cetaceous feunily 
would soon become extinct under the insatiable cupidity of the tradei^ 
for the only never-failing method of destruction is to harpoon the cub, 
the vehement love of offspring inherent in the whale rendering it then 
an easy prey. The loss of cetaceous products might perhaps be repaired 
by increased supplies of vegetable oils and ligneous fibre ; but what re- 
medies could be applied to the injurious effects in the economy of ocean 
life and salubrity, resulting from the extinction of the animal itself? As 
to the third branch of productions ; copper and coal exist in abundance 
in the Arctic regions, but hitherto the risk and cost of procurement and 
transport have precluded appropriation to commercial uses;! even the 
reduction of auriferous substrata in many localities of northern Siberia 
seldom yields a profit to the miner, though he .has little else to do than 
to quarry the frozen clods a few feet beneath the surface, and melt them, 
in order to obtain the pure granular metal ; and how much less proba- 
bility of the metals of far higher latitudes ever repaying labour and car- 
riage ! 

In short, to close with a social view of the question, extreme cold on 
lofty elevations, or in high latitudes, appears to be the one insuperable 
obstacle to a complete subjugation of the earth to human service and 
wants ; and the dwarfed stoture, and mental and moral degradation, of 
the Fuegians in the southern, and Esquimaux in the northern hemisphere, 
alike attest the irrefutable conclusion, that man cannot dwell in the 
fulness of his attributes, nor exercise his delegated dominion over ma- 
terial nature, in presence of the power of extreme cold — *' Who can stand 
before His cold" ?% (Psalm cxlvii. 17.) 

Sitting by my own fireside, I have travelled right pleasantly with 
Cook, Wilkes, Kane, Ross, D'TJrville, and other brave adventurers, across 
inhospitable deserts, and through the berg-strewn oceans of austral and 
boreal climes ; the few observations laid before the Society this evening, 
however inadequately reasoned, have been eliminated with diligence and 
care; and apparently justify the probability, that a comparatively 

* These are different aDimals. They never cross the tropics ; the warmer ocean being 
to them as a sea of fire. — Maary's " Physical Greography of the Sea," c. 8. 

t No valoable mineral has yet been found, nor is any likely to be discovered, in AniarcHe 
lands. In West Greenland some British mining operations have been of late years car- 
ried on with dulHous saccess. llie eastern shore (*^ lost Greenland*'), which has been ice- 
blocked for centuries, if ever again reached, may afford better hopes from its more conve- 
nient geographical position. Esquimaux gossip tells of abundant mineral treasares on 
that coast ; and Giesecke*s collections in London and Edinburgh, as well as in the Museum 
of this Society, contain some curious, though very few valuable specimens, — practically 
useless, however,- from not being distinctively localised. — J. L. 

% The original Hebrew, and the Septuagint, are emphatically expressive of the ex- 
tcnded^meaning, I have ventured to apply to this passage. — J. L. 
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mild climate prevailB in unreached circumpolar regions, both of the 
Bouthem and northern hemispheres ; but that the frozen cordons, circling 
these central spaces^ are of such extent and inclement temperature as to 
render ingress impracticable, and to present only to the enthusiasm of 
^discovery " that bourne whence no traveller returns." 

The conclusions (unanticipated, indeed unstudied, when my Mend, 
Captain Maury, called my attention to the subject), to which my mind 
is irresistibly led, are, that all the tid vantages, resulting from polar tra- 
vel from the earliest time to the present, are incomparably outweighed 
by the single enterprise (even in its partial accomplishment), of Living- 
stone in Africa, — ^that any prospective benefit, reasonably expectant on 
the continuance of these expeditions, are not of such value as to com- 
pensate the risk of human Ufe, and loss of time and of material, — and that 
the governments of Great Britain, the United States, HoUand, Bussia, 
and France, who have hitherto embarked the pioneers of polar discovery, 
are not justified in affording aid or sanction to any friture exploration; 
but that they should leave tiiese impracticable and irreclaimable regions 
to the whaler, the hxmter, and the zealous worshipper of science whose 
enthusiasm leads him to neglect the lessons of experience ; conceding 
governmental sanction exclusively to such exploratory enterprises, as pro- 
mise reproductive returns in their moral and physical consequences. 

There are continents, yet scarcely known, except in isolated spots 
upon their geographical boundaries, and many disbicts of vast extent 
and capabilities, especially in the dominions of Great Britain, Holland, 
and the United States, where the scattered inhabitants are as uncultured 
as those deserts, in which they waste an aimless and uncertain life. Within 
this category lies the legitimate domain of discovery, where England and 
the great Western Republic — scions of the same ascendant race — ^may 
strive — I do not say in emulation, for that is too often a softer synonyme 
for strife, but, shoulder to shoulder, in faithfiil partnership, to plant the 
banner of Christian civilisation, and reap the harvests of climes £is yet 
unappropriated by industrial enterprise ; thus demonstrating the verity 
of that grand social problem — that an international federation of philan- 
thropy and commerce constitutes the most powerful instrumentality of 
progress, of which humanity is capable in this our era. 

Calm reflection, withdrawn from the influences of enthusiasm, deals 
rather with results of acts than with motives of the actors ; and, while 
sympathising, in all respect and sincerity, with the aspirations of the 
tnrave and unselfish volunteers of discovery, I would venture to apply to 
the general subject of polar research the deliberate judgment, pronounced 
nearly a century since on the Antarctic question by a celebrated navi- 
gator, whose zeal, experience, and intrepidity have never been surpassed — 
" I flatter myself' (writes Captain Cook, after his last voyage), '* that 
the southern hemisphere has been sujOSiciently explored, and a £^al end 
put to the searching after a southern continent, which has engrossed the 
attention of maritime powers for nearly two centuries, and been a fa- 
vourite theory amongst the geographers of all ages." 

" However, if any one should have resolution and perseverance to clear 
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Uj^ tbJjs point, by proceeding further than I have done, I shall not envy 
h^m tiie honour of the discovery ; but I will be bold to say, that the 
\fodd will not be profited by it".^ 



X^^ — Lexiek veoh Ub. Xobi7. T. Bagot, Caowv Lasd CoioassroNER^ 
South Austbjjja, dj^scjubikg soke e^cent nrpoEiAin Di^oovebus 
IS Ceh^tbajl AvsT^ajOiiA. 

Crown LcofM Office^ Adelaide^ South Australia, 
October 27th, ISGO. 

Sib— It affords me great pleasure to be enabled to inform you that Mr. 
J. liEacBugald Stuart, a colonist of many years' standing, formerly the 
compcuiion of Captain Sturt in his, spirited expedition into the interior 
of this colony, and since distinguished by his undaunted energy in pene- 
trating to its hitherto unexplored regions, has, after a journey unexampled 
fer its speed and the largeness of its results, when compared with the 
smallnesB of the means at his disposal, succeeded, not oidy in reaching 
the centre of this continent, but in solving the problem so long a matter 
of mere speculation, by virtually crossing the vast interior of New 
Holland; 

Starting in April last, from ** Chambers' Creek," which is 
situated about five hundred miles to the north of Adelaide, and is one 
of^his own former discoveries, Mr. Stuart visited the centre of Australia, 
and planted a flag on the summit of a considerable range of hills, to 
which he gave the name of "Central Mount Sturt," thus exploding the 
theory so long entertained by men of the highest scientific attainments, 
that the centre of Australia was a depressed basin. Having accom- 
plished this feat, he pressed forward with his little party (consisting of 
but two companions and himself, with thirteen horses), and boldly 
pushed through the vast and unknown interior, until he reached lat. 
13° 67' S. and long. 134°E., thus overlapping, by one hundred miles, the 
point to which Gregory had penetrated, when proceeding southwards 
down the Victoria Eiver. 

During the entire extent of this wonderful trip, Stuart met with jSne 
grassy plains^ well watered, and intersected by ranges of not a lofty 
character; the extreme distance he had to travel mthout water was 
about sixty miles. 

Unfortunately for the cause of science, when our explorer had 
reached the latitude mentioned, viz., 18**57', he was met by a tribe of 
hostile natives, who attacked him in the most savage and determined 
manner, and, after the exercise of great forbearance on the part of Mr. 
Stuart, were eventually driven off only by the loss of some of their 
number. On account of the smallnoss of his party (all the members of 
which had been weakened by attacks of scurvy), the gallant Stuart was 



' Yovages," Vul. ii., c. 7. 
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at length compelled reluctanliy to retrace his steps ; and, with his two 
companioiis, regained in safety the abode of civilized man, much ex- 
hausted, indBedy through illness and privation, but unbroken in spirit, 
and ready immediately again to encounter the diffljculties and dangers 
inseparable from such an enterprise. 

You will 8^ that StuArt, in this expedition, veachad to within 
about two hundred miles of the Victoria River, and to about the same 
diBtece fitom the €hilf of Carpentaida. He was compelled to turn back, 
wiien in the midst of a well«*wid»rod oeuntry ; and, had it not been for 
the oiwpowermg attack made upon him by the natives, would assuredly 
have sucoeeded in reaching the sea^ooast to the north of this colony. In 
the oomose of his. expedition^ Stuart discovered many euriouB plants; 
and a tee that he met widi (whioh I believe to be the Baobab Tree) he 
cbsonbes as being sqmething splendid — ^his whole party of three men, and 
thiistoen hoises, having oeeted under its shade. Mr. Stuart brought back 
some of the fedi^ which grows in a pod, similar to that of our common 
bean. 

Stuarfs joumaland map will be pnblii^ied in the course of a tow days. 
In the meaatime, the Government of South Australia have lost no time 
in fittuig out an eaqpedition. of twelve men — ^to be provided with forty 
hozBes-— that the journey so nobly commenced by Stuart may, by him, be 
flooeeis&iUy. completed. I expect this party to start fh)m Chambers' 
G|»ek m abouJ>fi>ar weeks, and that it will be the first to traverse the 
Austnaliaa Continent from sea to sea. The success of this exploit will, 
l tru^t^ naaterially assist in developing the resources of this our province 
of South Aastralu^ and enable us to ship our horses to India from the 
baidcs.of the Yiotoria Biver. Of all advantages^ however, to be derived 
fiwa such a discovery as the present, the most sensible, perhaps, will be, 
tbat>^a]i ovarland telegraph wire can be at once run through a ooimtry 
ahQundiDg in timber fit for the construotion of such a line ; thus almost 
eptiinBly obviating the difficulties and hazard of submarine oommunica- 
tion, aqtd estahUed^g an intimate connexion between Old ^^igland and 
her r^npte^ but flourishing^ colonies in these waters. I enclose here- 
with a^amall poxti^ of *' Gelatine," brought back by Stuart on his re- 
turn tp Adelaide, aa a^speeimen of the diet upon which he and his two 
cftmrades wi«re sustained during their arduous exoursion. 

I hare given'you this rather extended statement of Stuarfs journey, 
feeling confident thc^ the members of the Royal Dublin Sode^ — who 
ever: takp sux^ a.daep interest in. all matters connected with the advance 
of geographical scieno^^will reoeive with pleasure this account of a 
jeuriMQr so perilous, so nohly conoeived> and so bravely earned out. I 
should. mention that the expediti^m from which Mr. Stuart has just re- 
turned was fitted out by, and at the expense of, one of our oldest 
colonists, Mr. James Chambers. 

I am. Sir, your very obedient .humble servant, 

JoHv T. Baoot. 
W^ B, Steeiej Biq^f Secretary to ths Royal Dnhlin Society^ 
SiUare-Street, Dubim. 
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XIII. ^On 80MB FI7BTHEB APPLICATIONS OP THE FeKEOCTANIDE OP POTAS- 
SIUM IN Chemical Analysis. By Edmund W. Davy, A. B., M. B., 
M. R I. A., Professor of Agriculture and Agricultural Chemistry 
in the Royal Dublin Society. 

[Read before the Royal Dablin Society, December 17, I860.] 

I HAVE recently been, engaged in making some experiments on the fer- 
rocyanide of potassium, or yellow prussiate of potash, with a yiew ix> 
extend its applications in chemical analysis ; for though this important 
salt has already been applied to a number of useful purposes in analy- 
tical research, stiU my experiments have shown the that its use might 
be advantageously extended, particularly as a reagent in volumetric 
analysis, — a form of analysis which has of late com^into very general 
adoption, especially for technical purposes, on account of the great 
quickness, and at the same time accuracy, with which different sub- 
stances may by its means be determined. The principles upon which 
volumetric analysis depend are so weU known, that I need not refer to 
them ; and, though it possesses so many advantages over the older gra- 
vime6ical method, in which the different substances are determined by 
weight, instead of by volume, has, however, this drawback, that the 
preparation of the necessary standard solutions often takes considerable 
time : first, in order to obtain the substance to be used for this purpose 
in a sufficiently pure and dry state ; and, secondly, the forming a solu- 
tion of it the exact strength of which may be known. For though it 
may appear a very simple operation to dissolve a known weight of a 
certain substance in a given bulk of water, or other solvent, yet where 
this has to be done with such great precision as is necessary in those 
cases, it is a tedious and troublesome operation, and any inaccuracy in 
the g^^uation of the standard solution will render all determinations 
made with it more or less inaccurate. It is obvious, therefore, that it 
would be most desirable that the substances which are intended to b« 
used as reagents in volumetric analyses should be easily obtained in a 
pure state, and that when considerable time and trouble have been ex- 
pended in graduating solutions of those substances, they should not be 
liable to undei^o changes whereby their strength would be more or less 
altered ; but that, when standard solutions have once been made, they 
might be kept and used for a great number of determinations. 

The ferrocyanide of potassium fulfils both those conditions ; for it 
is in general met with in commerce almost chemically pure, and in a 
state in which it can at once be employed as a volumetric reagent ; and if 
at any time it should happen to occur not quite so pure, it can readOy be 
purified by recrystallization ; and, in addition to these important conside- 
rations, its solution is not prone to change, especially if it is not left 
exposed to the action of the light. In this latter respect it has a decided 
advantage over several of our most useful volumetric reagents, viz., the 
permanganate of potash, the protosalts of iron, sulphurous acid, &c., 
which, from their being so prone to undergo spontaneous decomposition, 
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most be either freshly prepared, or the strength of their solutions be ac- 
curately ascertamed every time they are used, if a day or so has elapsed 
between each determination. 

The emplo3rment of the ferrocyanide of potassium as a yolumetric 
reagent depends on the following circumstances^ viz., that it is readily 
converted into the ferridcyanide of potassium (red prussiate of potash) 
under different circumstances, and that the point where the whole of 
the former salt has been changed into the latter may easily be known, 
either by the use of a diluted solution of a persalt of iron (which gives 
with a ^p of the mixture a blue or green colouration, as long as any of 
the ferrocyanide remains unchanged), or by some other simple indica- 
tion. Thus, for example, when chlorine is brought in contact wi£h the 
ferrocyanide of potassium, this change, as is well known, takes place, 
which iff expr^sed by the following symbols: — 2(K2,FeCys) + CI = 
(B^Fe^Oye) + KCl. 

The same occurs as &r as the conversion of the ferrocyanide into 
ferridcyanide, when an acidified solution of the former salt is brought in 
contact with a solution of the permanganate of potash, which is instantly 
decolorised by the reducing action of the ferrocyanide of potassium, 
which is thereby converted into the ferridcyanide, and this decoloration 
of the permanganate continues as long as any of the ferrocyanide remains 
in the mixture. 

Again, if a solution of the ferrocyanide of potassium, acidified 
strongly with either hydrochloric or sulphuric acid, he brought in contact 
with a solution of the bichromate of potash, the same change of the fer- 
rocyanide into the ferridcyanide immediately takes place. 

The first reaction has been long known, and is the means employed 
at present for obtaining the ferridcyanide, or red prussiate of potash, for 
manufacturing and other purposes ; the second reaction has been more 
recently discovered ; but I am not aware that the third, in the case of 
the bichromate, is generally known, or that the changes which occur in 
the reaction have been previously studied. 

From experiments which I made, it would appear that when a solu- 
tion of ferrocyanide of potassium, acidified with hydrochloric acid, was 
mixed with one of the bichromate of potash, the following reaction was 
produced, viz. :— 6(K8FeCy8) + KO, 2Cr O, + 7HC1 = 3(K3 Fej Cy«) f 4KC1 
+ Cr^CU + 7H0 ; for, amongst other facts, I may observe, that when I 
mixed together solutions of the two salts in the proportions corre- 
sponding to six equivalents of the ferrocyanide of potassium to one of the 
Inchromate of potash (as indicated in the above formula), acidifying the 
mixture with hydrochloric acid, I found that the whole of the ferrocy- 
anide was converted into the ferridcyanide, and that any quantity less 
than that proportion of the bichromate of potash left more or less of the 
ferrocyanide unchanged. The same results followed the use of sulphuric 
acid; and it appears that a similar reaction occurs with this acid as with 
hydrochloric acid, with the exception that in this case the 4 equivalents 
of chloride of potassium and the 1 equivalent of sesqui-chloride of chio- 
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miam are r^laeed by 4 eqairakoitB of sulphate of potaah and 1 of tlie 
Besqtd-Bulphate of ohromiiuii. 

The proportion of either acid used, protided there is enough to 
strongly acidify the mixtare, does not appear to affeot the reaction ; for 
I obtained precisely the same resnlts where a very large amount of add 
was employed as where the quantity neoessary only to strongly acidify 
the mixture had been added. 

On those three reactions which I have noticed may be based the means 
of employing the ferrooyanide of potassium in several useful determina- 
ttons ; the first, and one of the most important of which, is the as^et^'- 
taining the amount of available cMorine in the ehloride of lime, or bleaching 
powder, which is a matter of much importance in many of the chemical 
arts, but particularly in bleaching ; for not only does the commercial 
▼alue of this substance depend on the qucmtity of available ohlorine that it 
contains, which is subject to great variation, firom exposure to the air and 
other causes, but likewise it is of the greatest importance that the bleacher 
should readily be able to determine ^m time to time the strength of the 
bleaching liquor which* he employs ; for if it be too strong, he knows 
that the fabric which he bleaches will be injured ; and if too weak, it will 
not be sufficiently bleached, and the process must be repeated, which 
incurs much additional expenditure of time. 

Various methods have, from time to time, been proposed tar the de- 
terminaition of the value of chloride of lime ; but the greater nombear of 
them, from the trouble required to make the test solutions, and their 
not keeping when made, as well as the skill requii^d in their use, rendef 
them inapplicable for general purposes. I shall therefore merely r«fer 
to the two methods which are chiefly used at present to determine the 
value of this important substance. The first is Gay Lussac's, in which 
the amount tyt chlorine is ascertained by seeing how much chloride of 
lime is neoessary to convert a given quantity of arsenious into arsenio 
aoid ; the second is Otto's, in which protosulphate of iron is substituted 
for arsenious acid, and the determination of chlorine is made by seeing 
how much of the bleaehing powder is required to change a given weight 
of the protosnlphate of iron into a persalt of that metal ; these processes 
are so well known, that I need not describe them. 

In both these methods I find that more or less chlorine is always lost, 
which, however, may be reduced to a minute quantity by very carefully 
adding the solution of chloride o£ lime to that of either arsenious acid, atf 
of protosalt of iron ; but in general hands they (especially the latter 
process) wiU yidd results in which too small a proportion of chlorine 
will be indicated, from the loss of that substance which will invariaUy 
take place. 

The ferrooyanide of potassium answers admirably for the estimatiott 
of available chlorine in the ehloride of lime, when used in the manner I 
shall presently explain, and, according to my experiments, wiU give in 
general hands far more accurate results than either Gay Lussac's or Otto's 
method. I am aware, however, that this salt was proposed by Mr. Sercer 
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some years ago for this purpose; but the way which he recommended it 
to be lued, which consisted in dissolving a certain weight of ferrocyanide ' 
in water, acidifying it, and then adding the solution of bleaching-powder 
from a burette, till all the ferrocyanide was converted into fenidcyanide, 
is I find not a good manner of employing the ferrocyanide in this esti- 
mation, and, like the other methods, will lead to a loss of chlorine ; for 
when the solution of chloride of lime is added to the acidified ferrocy- 
anide, a portion of the chlorine is separated, especially if the bleaching 
liquor be added too quickly, or is not gready diluted. But the way I 
propose of using the ferrocyanide of potassium in this important valua- 
tion is to mix together a certain quantity of a standard solution of fer- 
rocyanide with a given amount of a graduated solution of the chloride 
of lime, using more of the former salt than the latter can convert into 
fenidcyanide; then adding hydrochloric acid, to dissolve the precipitate 
formed, and render the mixture strongly acid ; and finally ascertun, by 
means of a standard solution of bichromate of potash, how much of the 
ferrocyanide remained unconverted into the ferridcyanide by the action 
of the chlorine of the chloride of lime, which is effected by adding, 
slowly, from a graduated burette, the standard solution of bichromate 
till a minute drop, taken from the well-stirred mixture, by means of a 
glass rod,' ceases to give, with a small drop of a very dilute solution of 
perchloride of iron, placed on a white plate, a blue or greenish colour, but 
produces instead a yellowish brown.* When this latter effect is observed, 
it indicates that all the ferrocyanide has been converted into ferridcy- 
anide; and as 147*59 (one equivalent) of bichromate of potash is capable 
of converting 1267*32 (six equivalents) of crystallized ferrocyanide of 
potassium into ferridcyanide; and as 422*44 (two equivalents) of the fer- 
rocyanide are converted into the same substance by 35*5 (one equivalent) 
of chlorine, as is seen by the formulae already given; knowing the 
amount of chloride of lime employed, we have all the data necessary to 
calculate the per-centage of chlorine. 

Having made two standard solutions, the first containing 21*122 
grammes of ferrocyanide of potassium in a litre of the solution, and the 
second 14*759 grammes of bichromate of potash in the same quantity of 
solution (weights which are to each other as their atomic equivalents), 
I made several estimations of chloride of lime with them, adopting the 
method I have just described, and found that it gave the most consistent 
results, and which agreed very closely with those obtained by Gay Lus- 
aac's and Otto's method, when the latter were performed with the greatest 
care, — ^tbe only difference being, that the results obtained by my method 
indicated a few hundredths of a part more of chlorine than either of those 

* The ydloirish-brown coloratioD, which is at first produced when enough of the 
bichromate' has been added, quickly changes to a greenish colour by some secondary re- 
actiooa, which take place when the persHlt of iron is left in contact with the mixture ; 
bat thi^ does not interfere with the test; for it is the first efiect that is produced which 
indicates the completion of the reaction, and not the after- changes which may result 
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methods did, which may be accounted for by the unavoidable loee of a 
miaute quantity of chlorine which takes place in those processes. 

In order to simplify the process, and render the calculation as short 
as possible, I would recommend^ for commercial valuations, the follow- 
ing way of carrying out this principle : — 

Having obtained a flat-bottom flask, or bottle, which will contain 
ten thousand grains of distilled water, when fllled up to a certain 
mark in the neck, make two standard solutions — ^the first, by placing 
in the flask, or bottle, 1190 (or exactly 1189-97.)* grains of the purest 
crystallized ferrocyanide of potassium (yellow prussiate of potaeii) re- 
duced to powder, adding distilled water to dissolye the salt, and, wheix 
this is effected, filling up with water to the mark ; and having mixed 
the solution thorougUy, place it in a well stoppered-bottle. The second 
standard solution is made in the same mamier, substituting for the fer- 
rocyanide 138*6 (or exactly 138 '58) grains of bichromate of potaah« 
which has been purified by re-crystaUization, and ftised in a crucible, at 
as low a heat as possible. Both these solutions will keep unchanged, 
and will answer for a number of determinations, if they are preserved 
in well-stoppered bottles, and the ferrocyanide solution be kept, when 
not in use, excluded from the light. Get a burette, or alkalimeter, 
capable of holding or delivering 1000 grains of distilled water, and di- 
vided iato 100 equal divisions ; also two small bottles, one capable of 
delivering 1000 grains, and the other, 500 grains of distilled water, 
when filled up to a certain mark on the neck of each,f which may both 
be readily made by filling them with water, emptying them, and, after 
they have drained for a minute or two, weigh into each the above 
weights of distiUed water ; or, what will be sufficiently accurate for most 
purposes, pour from the burette into one, 100 divisions of distiUed watar, 
and into the other 50, and mark with a file where the fluid stands in 
the neck of each bottle. Having these all ready, take an average speci- 
men of chloride of lime, and weigh out 100 grains of it, and make in 
the usual way a solution of it, by trituration in a mortar with some 
water ; and, pouring it into the flask which was used in preparing the 
two standard' solutions, and having filled up with water to the mark in 
the neck, mix the solution thoroughly, and before each time any of ihe 
chloride af lime is taken out, shake well the contents of the flask. 
Measure out into a beaker glass, by means of the two little bottles, 100 
divisions of the chloride of lime solution, and 50 of the standard solution 
of f^Tocyanide ; and, having mixed them well together, add some hydit)- 

* The above numbera are obtained as follows : — 85*5 parts of chlorine are capable, as 
before stated, of convettiog 422*44 parts of the erystalliaed ferrocyanide of potassiaia 
into fenidcyanide ; therefore, 100 parts of the former thU convert 1189*97 parts of tlie 
latter into the same compound. A^in, as before observed, 1267*82 parts of the crys- 
tallized ferrocyanide require 147*59 of the bichromate of potash to convert them into the . 
ferridcyanide ; 1189*97 parts, therefore, will take 138*58 parts of that salt to prodaoe 
the same efibct 

t Two small pipettes, capable of delivering the above quantities, would be found still 
more convenient. 
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chloric acid, to diflsolve the precipitate foimed, and acidify the mixture 
strongly, and having mixed tiie whole well, pour from the burette slowly 
the atandard solution of bichromate (stiiring well all the while) till a 
drop, taken from the mixture and brought in contact with a drop of a 
▼ery weak solution of perchloride of iron, produoes a yellowish-brown 
colour, as abready noticed Then read off the number of divisions of 
the standard solution of bichromate which was necessary to produce this 
effect, and this, being deducted from 50, gives the percentage by weight 
of chlorina 

For the standard solution of ferrocyanide having been made, so that 
the 10,000 grain-measures should be equivalent to 100 grains of chlorine, 
and as every division of the burette equals 10 grains, each of these di- 
visions of the ferrocyanide solution, converted into ferndcyanide, will in- 
dicate 0*1 grain of chlorine ; again, the 100 divisions of the solution of 
chloride of lime represent 10 grains of that substance, and we want to 
know how many divisions of the ferrocyanide solution its chlorine has 
converted into ferndcyanide ? this is readily ascertained by the bichro- 
mate solution, which has been so graduated that each division represents 
a division of the ferrocyanide solution. 

So that, to determine the percentage of chlorine, we have only to de- 
duct, as before stated, the number of divisions of the bichromate solu- 
tion employed from the 50 of the ferrocyanide solution, and the dif- 
ference gives us the percentage of chlorine, by weight, in the sample ; 
thus, in four experiments, 50 divisions of the ferrocyanide solution, 
mixed with 100 divisions of the solution of chloride of lime, required 
18*6 divisions of the bichromate solution to convert the whole of the 
ferrocyanide employed into ferndcyanide ; this number, taken from 50, 
leaves 31*5 divisions of ferrocyanide, which were converted into fenid- 
cyanide by the chlorine of the chloride of lime ; and as each division re- 
presents 0*1 grain of chlorine, 31*5 will be equivalent to 3*15 grains of 
chlorine, which is the amount contained in 10 grains of the sample; 
consequently, 100 grains will contain 31 '5 grains of chlorine, which is 
the same amount as is obtained by simply deducting the number of di- 
visions of bichromate solution employed from 50 of ferrocyanide used in 
the estimation. 

Though this process appears a long one, from the details which are 
necessary to explain its principle, yet in practice it is very expeditious, 
and requires only a very few minutes for its performance, and is mudi 
quicker than either Guy Lussac's or Otto's method. 

Though I have as yet chiefly confined my attention to the use of the 
ferrocyanide of potassium in the estimation of chlorine in bleaching 
powder, I have no doubt but that it may be advantageously employed 
in many otiier useful determinations, by carrying out the principles al- 
ready explained ; thus, for example, it maybe used as a means of deter- 
mining the amount of bichromate of potash present in a sample of that 
salt, or the quantity of chromic acid that exists under different circum- 
stances. Again, the same salt may be used in different determinations 
where a certain amount of chlorine is liberated, which represents a pro- 
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portional quantity of some other substance; thus, for example, in the 
estimation of manganese ores for commercial purposes, where they are 
heated with hydrochloric add, the quantity of chlorine disengaged will 
indicate a certain amount of peroxide of manganese in the ore, on the 
presence of which its commercial value almost entirely depends; and Hie 
chlorine evolved may be estimated by absorbing the gas in a dilute so- 
lution of caustic potash, and then deteimining the amount of chlorine 
in it by precisely the same process as that I have recommended in the 
valuation of chloride of lime. To test the accuracy of this method, I 
heated m a small flask a given quantity of piire bichromate of potash 
with an excess of strong hydrochloric acid, and collected the evolved 
chlorine by means of a dilute solution of caustic potash, employing the 
bulbed retort and curved dropping-tube, as recommended by Bunsen in 
the analysis of chromates^* and ascertained afterwards by the use of the 
ferrocyanide of potassium the amount of chlorine evolved, which cor- 
responded almost exactly with the calculated amount of that substance 
wMch should have been obtained by the action of the quantity of bi- 
chromate used on the hydrochloric acid. Again, a standard solution 
of feirocyanide of potassium may be used, as E. de Haen has shown, to 
determine the strength of the permanganate of potash in the analysis of 
the ferrocyanide and ferridcyanide of potassium, as an acidified solu- 
tion of the ferrocyanide, as before stated, rapidly decolorises a solution 
of permanganate of potash, whereas the ferridcyanide has no action on 
that salt, and this reaction might be taken advantage of in the valuation 
of chloride of Ume, to determine the excess of ferrocyanide used in my 
process ; but, from my experiments, I found that more precise and ac- 
curate results were obtained by the use of the bichromate of potash. 

The reaction of the bichromate of potash on the ferrocyanide might 
be employed in the valuation jof the ferrocyanide of potassium and 
other ferrocyanides, having previously, in the case of those which were 
insoluble, converted them into the ferrocyanide of potassium, by boiling 
them with caustic potash, and separating the insoluble oxides by fil- 
tration. 

It might also be employed for the valuation of the commercial red 
prussiate of potash, which is now to some extent employed as a bleach- 
ing agent in calico printing, and which consists of varying quantities of 
ferro- and ferridcyanide of potassium, together with chloride of potas- 
sium, by ascertaining first how much a given quantity of the sample 
requires of a standard solution of bichromate of potash to convert the 
ferrocyanide present into ferridcyanide, the percentage of that substance 
would be known ; and then, by taking another portion of the Bamj)le, 
and converting the ferridcyanide it contained, by reducing agents, such 
as the sulphite of soda and potash, &c., into the ferrocyanide, and finally 
determining the amount of bichromate necessary to bring the whole of 
the ferrocyanide then present into the state of ferridcyanide, the diffe- 
rence in the two results would indicate the proportion of ferridcyanide 
originally present in the sample. 

* See the last edition of Fresenius's " QuantUatiye AnalysiF,*' p. 234. 
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The laat application of ferrocyanide of potassium which I shall no- 
tice in the present communication, is its employment as a reducing agent. 
It has long heen known that the cyanide of potassium possesses most 
powerfbl reducing properties, and has heen very usefully employed for 
that purpose in the reduction of different metallic salts, under various 
circumstances ; but I am not aware that the ferrocyanide of potassium has 
been proposed or used for similar purposes ; at least, I have referred to a 
great number of analytical and general chemical works, and in none of 
ihesm is this salt recommended as a reducing agent, though the cyanide is 
so much extolled for that purpose. According to my experiments, the fer- 
rocyanide is a far more convenient reducing agent than the cvanide, and 
may be substituted for it in many cases of reduction with the best effects, 
as it possesses many unquestionable advantages over that salt for this 
purpose ; thus, the ferrocyanide does not deliquesce and decompose when 
exposed to the air, whereas the cyanide rapidly absorbs moisture, and, 
unless kept in very well stoppered bottles, becomes quite wet, and in 
this state quickly decomposes ; and this deliquescence on the part of 
the cyanide is often a source of much inconvenience in its use as 
a reducing agent, owing to the almost unavoidable absorption of mor0 or 
less moistare which takes place in mixing it with the substance to be 
reduced, and the introduction of the mixture into the reducing tube. 
The ferrocyanide, on the other hand, in a thoroughly dried and finely 
powdered state, can be intimately mixed with the substance without any 
appreciable absorption of moisture. I made the following comparative 
experiment, to ascertain the relative absorptive properties for moisture of 
the two salts under the same circumstances. Having thoroughly dried, 
in a water-oven, till it ceased to vary in weight, some finely-powdei-ed 
ferrocyanide, I placed 50 grains of it in a counteipoised watch-glass, 
and, powdering in a warm mortar some fresh cyanide of potassium, I 
placed the same quantity of it in a similar counterpoised watch-glass, 
and left them both exposed to the air. On examining them, after four 
hours' exposure, I found that the former had only gained the j^ih. part of 
a grain of moisture, whereas the latter had taken up 3*6 grcans, or sixty 
times as much moisture, under the same circumstances. After two days' 
exposure, I found that nearly aU the cyanide had passed into the liquid 
condition, having taken up 46 grains of water, whereas the ferro- 
cyanide appeared perfectly dry, and had only absorbed 1*4 grains. 

The great fusibility of the cyanide is sometimes rather a disadvan- 
tage, which has to be lessened by mixing it with a certain proportion of 
dned carbonate of soda ; but the ferrocyanide, not fusing at so low a 
temperature, does not require, in most cases, this admixture to lessen its 
fusibility. Again, the ferrocyanide is not a poisonous salt; whereas 
the cyanide is highly so, and must be used with great caution ; and, 
lastly, the former salt is little more than half the price of the latter. 
Combined with the above advantages, I find that tiie ferrocyanide is 
equally active in reducing metallic oxides and sulphurets, and is espe- 
cially convenient for the reduction of different combinations of arsenic 
and mercury, which are reduced by it with the greatest ease. 

I made several comparative experiments with the dried ferrocyanide 



118 THE STTBLnr aUABT£BLT JOUBNAX OF SCIENCE. 

and with the cyanide as redaeing agents for the snlphuiet of arsenic and 
arsenions acid, employing the same quantity of arsenical compound with 
each salt under similar circumstances; and in almost every case, parti- 
cularly where the quantities operated on were minute, I obtained more 
Satis&ctory results with the dried ferrocyanide than with the cyanide. 
The following were amongst my experiments : — 
I mixed the -^th of a grain of sulphuret of arsenic with 3 grains of 
the dried ferrocyanide, and made a similar experiment, substituting the 
same qu&ntity of cyanide ; and, on heating the mixtures in a similar glass 
tube, obtained almost identically fine and characteristic rings of metaUio 
arsenic. 

I then intimately mixed the same quantity of sulphuret of arsenic 
with 49*9 grains of very finely powdered glass, and taking 5 grains of 
this mixture, containing the f^^th part of a grain of the sulphuret, mixed 
them with 5 grains of the dried ferrocyanide, and made a comparative 
experiment with another 6 grains of the mixture, substituting the same 
quantity of cyanide. On heating both those mixtures in small reduc- 
tion tubes, I got the characteristic metallic rings in both; but better 
de&ied in the case of the ferrocyanide. 

I finally took 2*5 graimf of the mixture of sulphuret and glass, contain- 
ing about the x^f^th part of a grain of sulphuret of arsenic, and treated 
them in the same manner, lising in one case 2*5 grains of ferrocyanide, 
and in the other 2*5 grains of cyanide, and obtained in each case a mi- 
nute metallic ring ; which, however, was much more distinct and satis- 
factory where the ferrocyanide had been used as the reducing agent. 

The same comparative experiments were made with arsenious acid, 
when results similar to those in the case of the sulphuret of arsenic were 
obtained. * 

The ferrocyanide, therefore, is a most delicate reducing agent in the 
case of arsenical compounds ; and where very minute quantities have to 
be detected, appears, from my experiments, to give more satisfactory 
results tiian the cyanide. 

Whetiier the addition of dried carbonate of soda would improve the 
ferrocyanide for some cases of reduction, I am not at present able to say; 
but in one experiment which I made with the sulphuret of arsenic, I 
obtained equally good results, using the ferrocyanide alone, as where it 
was mixed previously with its own weight of dried carbonate of soda. 
In many cases the ferrocyanide ipay be used as a reducing agent in a 
state of powder, without separating its water of crystallization ; but in 
most cases it will be rendered a far better reducing agent by being pre- 
viously dried at 212° in a water-bath or oven, and in this dried condition 
it may be kept fi>r any length of time in a good stoppered or well-corked 
bottie. 

Though as yet my experiments have been chiefly confined to the re- 
duction of different compounds of arsenic and mercury, I entertain no 
doubt that the ferrocyanide of potassium will be found an equally effec- 
tive reducing agent in the case of the combinations of other metids; and 
that it may with great advantage be substituted for the cyanide of potaa- 
sium, in many cases where the latter salt ii^ used as a reducing substance. 
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XIV. — On Two Associated MnnsBALS fboic Boss Hill, itbab Mattm, 
Co. Galwat. By Jaices Apjohn, M. D., Professor of Cbemistiy and 
Mineralogy in the Vniversity of Dublin* 

[Read before the Geological Sodety of Dablin, Deoember 12, I860.] 

Ik January, 1859, 1 received from Alexander Dickson, Esq., agent to 
Lord Leitrim, a box of rocks and minerals, and was requested by him 
to make such experiments upon them as would enable me to report upon 
the commercial value of each, and the mineral character of the district 
in which they were found. The specimens were collected by Mr.' Dick- 
eon upon the townlands of Cleggan and Carrowgariffe, part of the Boss- 
hill estate, situate in the mountain district of Connemara, lying between 
Lough Mask and Lough Corrib. The metallic minerals were few in 
number, and of a common kind, consisting of galena, the ordinaiy ore of 
»leady and of two compounds of sulphur and iron. One of these, which 
occurred in minute crystals, disseminated through quartz, was the well- 
known iron pyrites ; the otiier was massive, slightly magnetic, and had 
adhering to, and dispersed through it, a green substance, resembling 
chlorite, and which, upon a qualitative examination, was foimd to be a 
silicate of the protoxide of iron. 

Of the earthy minerals, there was but oi^e having any claim to no- 
velty, and it is to this that I^ venture to solicit the attention of this So- 
ciety for a few moments. 

This substance, which Mr. Dickson informed me was very abimdant 
on Cleggan, had a curved, foliated structure, the laminae of which it was 
composed not being parallel in masses of any size, but intersecting at 
various angles. Its colour was white, with occasionally a tinge of yel- 
lowish-green ; its lustre pearly, and in very thin laminae it was sub- 
translucent; its hardness was somewhat over 2, or a little- higher than 
gypsum. 

Before the blow-pipe it was nearly invisible, and it had the specific 
gravity of 2-802.. Submitted to a careM analysis^ it was found to have 
the following composition : — 

Silex, 46-42 . . 1-02 . . 4 

Alumina, 37*921 ^,^. 

Peroxide of iron, . . . 046 J ' •«'*••« 

Lime, 0-67" 

Magnesia, 0*17 

Potash, 9-63 

Soda, 1'64^ 

Water, 4-40 . . 048 



0-26 



101-21 



ITpon discussing these results in the usual manner, they are found to 
conduct to the empirical, formula 

4SiOs + 3BjOj -♦- BO + 2H0, 
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EjOs representing the alumina and peroxide of iron, and BO the eom- 
bined amount of the alkalies and alkaline earths. From this it is easy 
to deduce the rational formula 

EO, SiO, + 3(R,08, SiOs) + 2H0 ; 
or, should we wish to ayoid any hypothesis as to the manner in which 
the proximate constituents are arranged, we can write it 

(^3RO + TJ^RaO,)fSiO,. 

This latter method of representing in symbols the constitution of a mi- 
neral is becoming popular with mineralogists, as it takes cognizance of 
a fact, now pretty well established, viz., that protoxides and sesqui- 
oxides may replace each other ; and also exhibits, by means of the coef- 
ficient attached to the silicic acid, the ratio between the amount of oxygen 
in the latter and in the basic oxides. 

When I had completed this analysis, I was under the impression that 

I had fallen on a new and interesting mineral^ having some general re-^ 
semblance to talc, but differing from it in important particulars, being 
a little harder, and having a totally different composition, — containing, 
for example, but a mere trace of magnesia, the sole basic conjstituent of 
true talc, but, instead thereof, about 38 per cent, of alumina, and over 

I I per cent, of mixed soda and potash. Before, however, announcing it 
as new, it became necessary to look into the books; and, having done so, 
I find mention made of several minerals which have some resemblance to 
that under consideration. A few of these minerals have been noticed by 
Thomson and Dana; but the most complete list of them occurs in the 
recent interesting volume, by Greg and Lettsom, on the Mineralogy of 
Great Britain and Ireland. The subjoined Table includes these different 
minerals, and, in addition, the Damourite of Delesse, a mineral found in 
Brittany, associated with Kyanite. The name of each mineral, its lo- 
cality, and the name of the chemist by whom its analysis was made, is 
also given : — 

Table I. 






al? 




SQex, 

Alandua, . . . 
Peroxide of Iron, 
Protoxide of Iron, 
Protoxide of Man- 
ganese,. . . . 

lime, 

Magneeia, . . . 
Potash, .... 

Soda, 

Water, .... 



44-56 
83-80 



46-00 
85*20 



45-16 
40-11 



47-79 
82-61 



7-70 

2-26 
1-80 
8-80 



2-88 

8-94 
9-61 



2-48 



417 
1-90 



6 17 



1-60 



6-25 
99 15 



2-00 
99-68 



4-25 



98-01 



9-28 
4-00 

100-40 



48-47 

81-42 

4-79 



1-88 
1-18 
10-71 
1-44 
5-48 

99-77 



46-23 

88 08 

8*48 



46-50 

83*91 

2*69 

•82 

•81 



45*22 
87*87 

trace 

trace 



2-10 
8-87 
1-46 
4*12 

99-88 



-90 
7-82 
2-70 
4-68 

99-78 



11-20 

6-25 

99 54 
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Beibre comparing these minerals with each other, and with that from 
Oonnemara, it was desirable to calculate the empirical formula of each. 
This has been done, and the results are here subjoined : — 

Table II. 
Talcite, Wicklow (Tennant), . . eSiOj + 45,0, + 3E0 f 4H0. 
Talcite, Wicklow (Short), . . . SSiO, + SEjOj + 2E0 + HO. 
Gilbertite, ComwaU (Lehunt), . . GSiOa + SRaO, + 2R0 + 3H0. 
Gilbertite, Cornwall (Thomson), . lOSiO, + eRjO, + 5R0 + 4H0. 
Margarodite, Three-Eock Mountain 

(Haughton), SSiO, + 2R,03 + RO + 2H0. 

Margarodite, St. Etienne (Delesse), SSiOs + 2B,0a + RO + I'SHO. 
Margarodite, Connecticat (Brush 

and Smith), SSiOa + 2R,08 f R0 + 1-6H0. 

Damourite, Brittany (Delesse), . 4Si03 + SE^Oj + RO + 2H0. 
Mineral from Connemara (Apjohn), 4SiOa + SRjOa + RO + 2H0. 

The preceding Table may be also thus written : — 
Table III. 
Talcite (Tennant), ..... (j^SRO + |^R,Oa)f SiO, + 4H0. 

Talcite (Short), (^T3RO + ^E,08)ffSiOa+HO. 

Gilbertite (Lehunt), (^3E0 + |f B,Oa) 4fSiOa + 3H0. 

Gilbertite (Thomson), . . . (^3E0 + if EjO,) |^Si03 + 4H0. 

Ma]^;arodite (Haughton), . . . ( f 3 RO + f R2O3) ^ SiO, + 1 SHO. 

Mai^arodite (Delesse), . . . Do. do. 

Margarodite (Smith and Brush), . Do. do. 

Cleggan Mineral (Apjohn), . . (-j^SRO + ^11,0,) f SiO, + 2H0. 

Damourite (Delesse), .... Do. do. 

Of these different minerals, the only one which has exactly the same 
composition with mine is the Damourite of Delesse. The analysis is 
given inDufresnoy's Mineralogy ; and upon examining it, I find it yields 
precisely the same formula as that at which I have arrived for the mi- 
neral frY>m Cleggan. I may add that it has the same specific gravity 
(2' 792), the same degree of hardness, the same colour and lustre, and 
behaves before the blow-pipe in a similar manner. In {act, 1 cannot 
entertain any doubt that they are both specimens of the same species. 

The Wicklow Talcites, analysed by Short and Tennant, are quite 
distinct firom my mineral, their formulsB being different, and the fixed 
alkalies being absent from them. The same may be said of the Cornish 
Gilbertites ; only one of these (that analysed by Thomson) includes an 
alkali, and this is altogether soda. The Margarodites of HaUghton, 
Delesse, and Brush, appear to be identical minerals ; but, although in- 
cluding the alkalies in considerable quantity, their formulas are so dif- 

voL. I. — J>. 0. J. s. n 
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ferent from that of the Cleggan mineral, and from Damoarite> that the two 
latter cannot be confounded with them« Their physical characters also 
are, I beUeve, materially different from Bamourite. This is certainly 
true of the mineral analysed by our Chairman, — a specimen of the 
speckled mica of the Three-Eock Mountain, — but which Greg and 
Lettsom have most unjustifiably denominated TaleiU. 

And here it will be proper to observe, that our able and inde&tigable 
President, in his valuable Notes on Irish Mines, has given the analysis 
of a pale-green steatitic substance, which he describes as often occurring 
in the mineral lodes of Wicklow, and the granite which they traverse. 
This mineral might certainly be called a Talcite, from its resemblance to 
some varieties of Talc. It is also similar in appearance to Damourite ; 
but differs from it somewhat in composition, — ^not, however, to such a de- 
gree as to render it impossible that they should be the same mineral. 
The close analogy between the two minerals will be best seen by writing 
the formula of each upon the hypothesis which assumes that a protoxide 
and a sesquioxide can replace each other in quantities which include the 
same amount of oxygen. Written on this plan, the pale-green steatitic 
mineral of Professor Haughton, and the mineral from Connemara, will be 
represented as follows : — 

Mineral from Connemara, . . (t^3E0 + ^RjOa) f SiO,. 
Pale .green steatitic mineral, . (-j^SRO + t^B^Oj) |SiO,, 

The discrepancy between these formulsB is certainly small, and I 
incline to the opinion that the minerals to which they refer will ulti- 
mately prove to be the same ; or, in other words, that Professor Haugh- 
ton has preceded me in detecting the Bamourite in Ireland The loca- 
lity of Cleggan, in Connemara, will still be distinguished by containing 
this mineral in large masses, spread over an extensive district, and not 
merely as a thin, superficial coating on granitic rocks, the form in which 
it has been found in Wicklow. 

The Damourite of Delesse was, as has been already mentioned, found 
associated with numerous crystals of Eyanite. I have now to state that 
the Bamourite of Connemara has imbedded in it numerous prismatic 
nodules, more or less rounded, of a mineral having the same composition 
as Kyanite, and well known under the name of Andalusite. In thin splin- 
ters, it has something of a flesh-red colour ; is subtranslucent, and infu- 
sible before the blow-pipe. The crystalline form could seldom be deduced 
from an examination of the nodules ; but in one or two specimens the 
outline of the right rhombic prism could be traced without difficulty. 
The specific gravity, taken with great care, was 2*9952, a number whidi 
may be considered as identical with 3, the latter being that usually given 
in systematic works as representing the density of Andalusite. This 
coincidence in physical characters is so complete, that it seemed almost 
superfluous to submit the imbedded nodules to analysis. For fear, how- 
ever, of any mistake, this precaution was taken; and it was found that 
the experimental results corresponded sufficiently well with the formula 
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SAlfis, 2BiOs, which is known to represent the composition of most va- 
rietieB of Andaliisite. Nothing more, I may ohserve, than an approxi- 
mation to the truth could be expected ; for the nodules were so coated on 
the Bui&ce, and penetrated throughout with flakes of the Damouiite, that 
it was found impossible to obtain for experimental purposes specimens of 
perfect purity. 



XY. — Letteb from Mb. Thokas Stai^et ok the Faults sometihes 

TOVKD IN the DbIFT GbATEL OF IbELAND. 

[Bend before tht Geological Society of Dublin, June 18, I860.] 

Tullamorej June 8, 1860. 

Sra, — ^I beg to inform yon that I had been occasionally upon the line 
of ndl whidi runs from this town to Athlone during the time of its con- 
struction; and, while I amused myself with the gossip of holiday folks, 
who used to be loitering about, and all agape at the gashes in the green- 
hill sides, and other objects of wonder, I was not inattentive to the 
geological features which were presented; and drift phenomena — an old 
hobby of mine — could not possibly be forgotten. All the cuttings of the 
way were in drift deposits. Four great esker ridges were opened ; one 
of these, which runs beside Clara, when in section, exhibited sands and 
gravels stratified in a very beautiful manner. While I was testing the 
stratification of this ee&er, I was greatly surprised to find the whole mass 
broken through with fismlts. The strata from the surface to the lowest 
sinkings were cut by perpendicular fractures ; some of which were close 
by each other, and some were a few yards apart ; and the elevations and 
depressions varied firom two or three inches to as many feet. The direc- 
tion of the break was parallel to the range of the hill. Being aware that 
tliere was another sinking in a similar pile near the Terminus in Ath- 
lone, I. took the earliest opportunity to see it. I found the disturbance 
greater here than at Clara, the breaks being closer to each other, and 
more complicated. And here, while resting amongst these sands, at the 
end of a toilsome journey, the reward and chief object of which were 
lying open like a great bodk before me, I was not a little amused with 
tibe geology of three of Athlone's burghers. Peacock, calling to Peacock, 
— ^while I escaped being run over by them, — ^Why is it that these sands 
are always found without stones? And Peacock responding. Why, Pea- 
cock, it ifl because no stones are ever found in them. The disturbance 
evidently increases^ with the distance from Tullamore. There are not 
many breaks in strata in the neighbourhood of this town. This is pro- 
bably part of an extensive disturbance which is known to have occurred 
in the drift. In some papers, which were addressed to your Society, I 
noticed the almost demonstrable fact of an ebb interval of some centuries 
occurring between two drifts, or overflow periods; and it is probable 
that our disturbance took place in this interval Though the faults are 
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continued upwards to the surfiaee, they do not break the smooth outline 
of hill ; and patches which have not known cultivation should retain a 
ridge and fuzrow, if there had not been a leyelling agent. It is certain 
that OTerflows succeeded the disturbance, which remoyed the inequali- 
ties I noticed in clay deposits overlying the faults in some instances. 
I am your obedient servant, 

Thomas Staklet. 

IVo/ettor HanghtoHj TYiniiy College, JhMin, 



XVI. — ^On the General Theokt op the Iktegeation op Nok-ukeab 
Pabtial Dipfeeeittial Equations. By the Eev. Bobekt Caemi- 
CHAEL, F. T. C. D. 

[Read before the Royal IriBh Academy, Monday, February 11, 1861.] 

A COMPLETE theory of the genesis and solution of non-linear partial 
differential equations of the second and higher orders, in two or more 
independent variables, has been long a desideratum ; and any conside- 
rable addition to our knowledge in this, department of science can only 
be expected from the combined labours of tiiose who have devoted some 
attention to this branch of the Integral Calculus. The following paper 
is intended as a small contribution towards the formation of such a 
theory. The solutions of non-linear partial differential equations are 
sought in the form of what are denominated ' complete primitives,' ex- 
hibiting arbitary constants, as contradistinguished from * general primi- 
tives,' exhibiting arbitrary frinctions. It is allowed that solutions in 
the latter form are more general ; but then they are theoretically unat- 
tainable, unless in certain cases which, the equations being linear, admit 
of symbolic treatment, or which are susceptible of reduction by methods 
not universally applicable. The importance of the subject, partly in 
connexion with the Calculus of Variations, and partiy with the higher 
branches of mathematical physics, cai^not well be overrated. It is well 
known that in the more advanced departments of mathematical physics 
one of the principal obstacles to our progress arises from the difficiilty of 
integrating the partial differential equations which represent the condi- 
tions of the problem investigated; that these integrals have been sought in 
form of general primitives, which are in most cases unattainable ; and 
that, if such forms of solution are attainable, a fresh difficulty arises upon 
our seeking to determine the forms of the arbitrary Unctions introduced. 
It is impossible now to determine what may be the physical value of the 
integrals of such differential equations, when stated in the form of com- 
plete primitives ; but, in the default of better, such solutions may afford 
us, at least, Bome information. The following remarks are offered in the 
hope of beuQg thus beneficial : — 

1. If we are given any equation, including two arbitrary constants 
ft, /9, and two independent variables a:, y, 

/(^, y, «, «, P) = 0, (I) 
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we may differentiate this equation with respect to the independent va- 
liables sp and y, thus obtaining 



{&)'<%)"■■ 



and, by eliminating a, fi between the three equations stated, we get a 
partial differential equation, in general non-linear, 

of which (I) is said to be a complete primitive, 

2. Again i^ u being any function of known form in ar, y, s, we were 
giTen an equation of the type 

//{^,y,«,*(«))=o, (10 

being any arbitrary fdnction, we might differentiate as before, and 
eliminate ^, ^'^ thus again arriving at a partial differential equation 

of which (V) is said to be the gen&ral primitive. 

3. Similarly, if we are given any equation including three arbitrary 
constants a, /3, 7, and three independent variables rv, y, s, 

/ (a?, y, 8, «^, a, A 7) = 0, (II) 

we may differentiate this equation with respect to the independent vari- 
ables Xy y, %, thus obtaining 



(i)-«-(i)-».(i)-- 



and, by eliminating a, p, 7 between the four equations stated, we would 
get a partial differential equation in three independent variables, in ge- 
neral non-linear. 



_ / dw dw dw\ 



of which (II) would be said to be a complete primitive. 

I^ instead of differentiating with respect to the independent vari- 
ables, we had differentiated with respect to the arbitrary constants, thus 
getting 

da ^'dfi "'(?7 ' 

and then eliminated the arbitrary constants between the given equation 
and these three, we would obtain a result of the form 

F (a?, y, «, w) = 0, 
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whidi willy in general, Batiafy the partial differential equation^ preTiaualj 

derived, 






and, as it exhibits no arbitrary constanta, may be den<niiiiMited its sin- 
gular solution. 

^^ 4. Again if, u and v being any functions of known form in x, y, s, ir, 
we were given an equation of the type 

/,,{a:,y,8, w, 0(u,f;))=O, (II') 

being any arbitrary ftmction, we may differentiate with respect to the 
independent variables x, y, %, and eliminate 

^'du' do' 
thus again obtaining a partial differential equation 

of which (HO may be said to be the general primitive. 

5. Proceeding by analogy, being given any equation in two indepen- 
dent variables, but exhibiting >Srtf arbitrary constants, 

/(«, y, «, a, p, 7, «, €) r^ 0, (in) 

we may differentiate this equation twice successively with respect to x 
and y, and eliminate the arbitrary constants between the given equation 
and 

(D-».(|)-''.(g)-».(^)-«.(?)'»- 

Thus we should obtain a partial differential equation of the second order, 
in general non-linear, of the form (adopting tiie ordinary notation), 

F {Pf Iff hPf q, r, $;t) = 0, (IT) 

of which (III) may be said to be a complete primitive. 

6. It does not follow, however, (as is known), that, in general, from 
a given finite equation exhibiting two arbitrary Junctions, we con pass 
to a partial differential equation of the second order. For if, u and v 
being any two Unctions of known form in x, y, s, we were given any 
equation of the type 

/(aj, y, «, ^ Vrr) = 0, 

differentiating this equation twice successively with respect to x and y 
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we only get ox equationB, which, ordmaxily, are not soffldent to enable 
US to eliminate the iix quantitieB 

It is troe indeed l^at, in the case of linear partial differential equations 
of the second order, tohieh admit of treatment hyeymhoUe methods, we do, 
in most cases, obtain the solutions, in the form of general primitives, by- 
direct procedures, and exhibiting two arbitrary functions. But the fact, 
which has just been alluded to, would appear to show that in the case 
of non-linear partial differential equations of the second and higher or- 
ders, which do not admit in general of treatment by symbolic methods, 
the species of solution which we should seek to obtain, should be, not 
the general primitive exhibiting arbitrary functions, but the complete 
primitive exhibiting arbitrary constants; and the mode of integration 
which we should seek to perfect, should be that by which the complete 
piimitives of such partial differential equations are sought, and not their 
general primitives. 

7. Moreover, we may differentiate the equation 

/(a?,y, «, a, ft 7, 5, €) = 

with respect to the arbitrary constants, and between the five equations 
thus found, namely, 

da ^'dfi ^'d^ ^'dS ^'de ^' 

and the given equation, eliminate a, ft 7, S, e, thus obtaining a result- 
ing equation of the fonn 

F/(ar,y,^) = 0. (V) 

It may be interesting to inquire what relation this equation bears to 
the corresponding partial differential equation {TV) ; in other words, 
whether there is any such relation between the two, as would justify us 
in denominating (V), in any case, the singular solution of (IV) : what 
analytical conditions would be requisite in order that the former equa- 
tion should satisfy the latter : and what may be the geometrical signi- 
ficance of singular solutions of partial differential equations of tlie second 
order, if such singular solutions are admissible or conceivable. 

As regards the analytical conditions specified, they may be investi- 
gated thus. Differentiating the equation 

/(a?, y, », a, ft 7, «, c) = 

with respect to all the variables, we get identically 
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which, in consequence of the relations supposed, reduces to 



{><%>''• 



or, as dx and dy are independent, we have the first two of the relations 
stated in the fifth article, namely, 



(i)-»'(i)-«- 



So far all is plain; but when we proceed to differentiate these equations 
again with respect to all the yariables, we get 

which are not equivalent to the remaining relations of the fifth article, 
namely, 

.. (g)-».(^)-».(0)-«. 

unless, simultaneously, 

8. It is known that, if we are given any system of surfaces exponible 
by the partial differential equation of the first order 

F (^, y, 8, P, q) = 0, 

we can, in general, determine the character of this system by finding the 
integral of the differential equation, either in the form of a complete pri- 
mitive, or a general primitive. 

Again, if we are given any system of surfaces exponible by the par- 
tial differential equation of the second order 

F («, y» »» P» ^> r* «» = 0, 

we may, in general, determine the character of this system by finding, 
if we can, the integral of the differential equation, either in the form of 
a complete primitive, or a general primitive. 

If the solution, in either of these two cases, be obtained in the form 
of a general primitive, the form of the arbitrary ftmction or functions 
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introduced is, in general, determined by supposing the sur&ce to pass 
throngh a given curve or curves. The difficulty of applying this prin- 
ciple, in practice, is well known. 

If, on the other hand, the solution, in either case, be obtained in the 
fonn of a complete primitive, everything required by the solution is de- 
termined if, in the former case, two poinU upon the surface represented 
by the partial differential equation be given, and, in the latter case, Jke 
jmnts. More generally, if the given non-linear partial differential 
equation be of ti^e first order and inclnde n independent variables, it is 
si^^ent, for the determination of the function represented, in the form 
of a complete primitive, that we be given n systems of correspondent 
values of the variables. If the given non-linear partial differential 
equation be of the second order, and include n independent variables, it 
is sufficient for the complete determination of the j^ction represented, 

that we be given -^-jr — - systems of correspondent values of the vari- 

ables. 

9. 1 now proceed to discuss certain examples with the view of show- 
ing ih.G fetisihility of obtaining solutions, in the form of complete primi- 
tives, of non-linear partial differential equations of the second order, and, 
in the following article, a general mediod for deriving such solutions 
will be indicated : the completion of the subject is reserved for a sup- 
plementary communication. 



Examples, 

(1). Let it be proposed to determine the solution, in the form of a 
complete primitive, of the non-linear partial differential equation 

Ll-i. . (1) 

The auxiliary system, adopting the method of Lagrange and Charpit, 
gives 

dp = 0, 

since 



Hence, e being any arbitrary constant,. 



e 



p^e , and q = —-r:i 
— I 



and substituting these values in the general equation 

dz = pdx + qdy 

VOL. I. D. Q. J. 8. 8 
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we get, writing - for «, 

a 

TfaiB then is a complete primitiTe of the given equation, and it is at once 
seen to satisfy it. But, moreover, if we examine the other eqnationa of 
the auxiliary system in this case, namely, 



(p-i)'<fo=<^=^^y<fe, 



we see that no other complete primitiye is deducible. In other words, 
equation (2) is the complete primitive of (1). 

If /3 be made an arbitrary fdnction of a, we get as the general pri- 
mary of (I) 

(2). If it be now proposed to integrate the higher differential equa- 
tion in three independent yariables (and a corresponding method will 
apply generally) 

^ ~ ^ =1 
Tw dtc aw * 

dx dy di 
let us assume for w the linear form 

a ^ 7 

where a, ^, 7, c are arbitrary constants. Then, by substitution, we find 
that this will be the solution required, if the arbitrary constants be con- 
nected by the relation 

« + /3t7 = l- 

Henoe the complete primitive of the given equation is, writing 7 for c, 

X y % 

a p l-(a + ^) 

and the general primary 
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+ ^+l-(a + /8) 



+ «(«,/8) 



I haye ventared to denominate the system of equations just written, the 
* general primary* solution of the given partial differential equation, in- 
stead of^ as it is usually denominated, the ' general primitive/ It would 
seem to be right to distinguish between the two cases, where one arbi- 
trary constant is made an arbitrary function of one or more others, and 
where an arbitrary function of the variables is introduced. It is true, 
indeed, that in some cases these duplicate solutions coincide, as, for in- 
stance, in the case of the general functional equation of surfiices of revo- 
lution, namely, 

te + wy + fw = 0(a^ + y» + j8^) 

which mp,j be readily identified with the general primary, obtained from 
the complete primitive 

(a; - <> cos X)* + (y - tf cos /»)• + (£ - c cos i^y = «y", 

by putting e = y^{r) ; but such identification does not appear to be gene- 
rally possible. 

It is easy to see how the following non-linear partial differential 
equations are but modifications of the simple examples treated, namely. 



1 1 A 1 

- + _ = _ 

Pi* 




^J^ 1 1 
dw Jw 7w' 
"^ dif li 


w 


P 9 


>\ot < 


ax dy dit 


P 9 
the solutions being, respec 


jtively. 




'- n(;*f^*^)l 




''\kt*&.*^) 


► 


^ml 


\faf 


1 1-a J y 
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and 
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logw 



«^ 



«r^» 






a fi 



!-(« + « 



+ 7 



)1 

) 



(3). If it were proposed to integrate the non-linear partial diffe- 
rential equation of the second order, in two independent yariables, 



1111^ 



we would assume, by analogy, the solution to be 






a) ^ 7 a 



and it is instantly evident that this is a complete primitive of the given 
equation, since it satisfies it, and exhibits five arbitrary constants. 

Similarly, the solution, in the form of a complete primitive, of the 
non-linear partial differential equation of the second order, in three inde- 
pendent variables, 

1 1 \^_ ^ 

Tw Tw cPw " ' 

^ ^* ^ 



2« 2fi 2(1 - a + /3) 



y% ve xy X y % 
7 C € f iy ^ 



since, as before, it satisfies^the given partial differential equation, and ex- 
hibits nine arbitrary constants. 

It is readily seen that if the former of the two partial differential 
equations now treated, had been 

1111 1 1 , 

da^ dxdy df^ 



we should have, for a complete primitive, the obvious modification 



" 2a 2fi X-ia^P) 



X y 

+ -+! + •. 
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(4). It follows readily from the forms of solution arriTed at in the 
examples just discussed, that the complete primitiye of any non-linear 
partial differential equation of the type 



f(p,i)-0, 


is the linear expression 


%-ax-\-bi/ + e, 


where a and h are connected by the equation 


/(a,i) = 0. 


Thus the complete primitiye of the partial differential equation 


^^^- 


is 


»=l + -^+A 



.- (1-a)- 

More generally, the complete primitive of the partial differential equa- 
tion in three independent yariables 

1 1 1 _. 

[dxj [dyj [dzj 
is 

«" ^ (l-a + /8)- 

Similarly, the integral of the partial differential equation 



;+ ^ ^^\m+ /rf>g\m*l» 



in the form of a complete primitiye, is 

»• y" xy X y 

2a- 2(1 -a)- ^ I' * 



add the Bolutioa of 

1 1 1 



W) \df) \1FJ 



= 1 



134 THE DITBLIir aUABTBXLT JOUBHAL OT 8GBVCB. 

is 



pM tm av m w m 



2a« 2p- 2(1 -a + ^)- ^ ^ * 4 if « 

So, again, the complete primitive of the partial differential equation 

lilt 

is 

'« — + -^+ ==rT +-■*•! + •• 

2a- 2/r (l-a+)8)" ^^ * 

(5.) It may be interesting to compare for a particular case the solution 
in the form of a complete primitive with the solution in the form of a 
general primitive. Thus let us take the equation 

^ d^z ^ dH dH ^ 
(fcc* dxdy df/* 

The solution of this equation by the symbolic method, in the form of a 
general primitive, is readily found to be 

The solution of the same equation, in the form of a complete primitive, is 

« = i [aa^ + i^y" + (1 - + ^3) a?y ) + 7« + 5y + t. 
These solutions may be readily identified by assuming 

0(a?-y)=A(a;-y) + A', 

Vr(a?-y) = B(a: - y)» + B' (a:- y) + B", 

whence, by substitution in the former, we get 

« = f + i(A(«*-y') + A'(a: + y)} + (B(x.y)« + B'(a?-y) + B^) 

and, by comparison of co-efficients, 

iA +B -Ja,B-iA=iA2B= i(- + i5), 
iA' + B' = 7,iA'- B'=«, B^^t. 

A similar identification maybe performed upon the solutions, in the two 
forms, of the equation 

r + ^= I. 
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Thus it appears that the general primitiye may be reduced to the com- 
plete piimitive, but not vice v&rad, 

(6.) The following will senre as examples of the latter portion of the 
third article. Let tlie partial differential equation proposed for solution be 

where a, h, core given constants : then the solution of this equation, in 
the form of a complete primitiye, is 

and the mngnlar solution is 

Thus, ifm^S, the singular solution of the partial differential equation 

Again, if m = ^, the singular solution of 

duf dw dw if dw\i f ,dw\i ( dw\\\^ 



IS 

a h e ^ 
-+- + -= 1. 
9 y % 

Finally, it is easily proTed that the singular solution of the partial dif- 
ferential equation 

dw i duf dw dw\ r^fdw^ ^(dwy ^ 
IB the paraboloid 
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Generalisation of Charpit^$ Method. 

V 

10. Let us suppose that the given non-linear partial differential equa- 
tion is reduced to the form 

Then we have the two conditions 



[df/)^[dx)'[dx) [dyj' 



Now on supposition that r is expressed generally as a fdnction of a;, y, %, 
p, and q, we have 



(dr\^ dr dr^ dr^ dr 
\dy )" dy d» ^ dp dq ' 



and 



f^^-^ ^ * * — f^ ? ffH — ^ 

\dx I dx dz dp dq dr \dx dz dp ^ ] 

dt ( dt dt dt dt \ 

Hence, equating and arranging terms, we get a linear partial differential 
equation in r and i as dependent yanables, and x, y, %,p,qaa indepen- 
dent variables, namely, 



da dr dr ( ds\dr ( d»\dr { ds\dr 

di \dx ds dp dq ) dx dz dp dq 



i_« -I « Ai m * i ds ds ds ds g, 

in which, of course, the co-efficients — , 3-, —, -=-, &c., are all known 

ax ay a% op 

functions of x, y, «, p, q, r, and t. 

The second condition gives the corresponding equation 



dt dt dt I di\dt f d»\dt ! di\dt 

dt [dr dr dr dr\ di dt ds dt 



rw 



in which, as before, the co-efficients j-, — , &c., are known {(motions 
of X, y, t,p, q, r, and t. 
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This system of simultaneous partial differential equations may bemucli 
simplified by vriting 

d d d d ^ 

d d d d ^ 
dy ^ dt dp dq ' 

d» d* d$ dt ^ , 
d» d$ di ^d$ ^ , 

dr ^'dt ^- 

Bymaldiig these substitutioiiSy the giyen system of simultaneous partial 
d^erential equations hecomes, simply, 

Hence, in general, we have a system of two simultaneous linear par- 
tial differential equations to determine r and t in terms of j;, q^ x, y, %. 
Supposing these found, it remains to substitute their yalues in 

dpi^rdx-k-ady \ 
dq-sdx-¥fdy] 

and integrate again. The yalues ofp and q thus found are to be substi- 
tated, finally, in the equation 

ds = pdx -^ qdif, 

and by a third integration the solution required is, in general, determined. 
It willbe eyident IMt in the processes of successiye integration indicated, 
fiye arbitrary constants are introduced. 



yoL. I. — ^D. Q. J. 8. 
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XVII. — On the Compaeative Value op the DiFPEEEirr Feediuq Sub- 
STAXCES FOB HoBSEs. Bt Jows Bowtjng, Student in the Evening 
Practical Chemical Class, Museum of Irish Industry. 

[Bead before the Roval Dublin Society, Monday, June 18, I860.] 

These experiments and accompanjdng analyses were undertaken with a 
douhle object in view : — 1st, To ascertain the feeding values of different 
descriptions of horse foods ; 2nd, To ascertain their- chemical values, 
and, in connexion with their feeding values, to determine the conditions 
under which each and every sort of food is best adi^ted for use in pro- 
ducing work or making flesh. I regret that I have been unable to cany 
these experiments and analyses as far as I could have wished. 

The analyses were conducted in the usual way. The moisture was 
determined by drying a weighed quantity of the substance at 212**, until 
it ceased to lose weight. For Indian-corn, bran, toppings, oats, and 
gape, I took 50 grs« of each ; the oil, for which I took 50 grs., was dis^ 
solved out by ether, the ether subsequently distilled off, and the residual 
oil dried at 212®, till it ceased to lose weight; the ash, for which I took 
60 grs. of substance, was estimated by igniting a weighed quantity 
until all organic matter was consumed; the albuBoen was determined 
by the quantity of nitrogen obtained by combustion of a weighed quan- 
tity of 8ttb6t«UEiee with soda-lime. In emulating, I have taken 15*92 as 
the quantity of nitrogen in 100 parts of vegetable albumen. The fibre 
was estimated by digesting 50 grs. lor som^ days with dilute solution of 
potash, washing with acidified water, and finally with pure water, dry- 
ing the residue at 212°, until it ceased to lose weight. The starch was 
estimated by difference. 

When the oil is calculated as starch, I have fix)m calculation found 10 
oft^U to equal 24 of starch. I have also determined, in the different samples 
of hay, the quantity of matter soluble in water; and have estimated in each» 
case the ash and nitrogen, and in hay, L, the quantity of matter soluble 
in ether. To show what constituents are removed from the hay by the 
water, and their quantities, I have contrasted the composition of the 
hay, dried at 212° F., but not digested, with the coaipositi(»L of the 4t* 
gested hay, dried at 212^ F. Two estimations were made ofihe sub- 
stancai in the digested portion, but I have only given the mean of the 
two. The different samples of hay I digested in water had previously 
been dried at 212° F. The substances which are removed from the hay 
by water, as the analyses show, are some of the mineral constituents — 
sugar and the colouring matter : the albuminous compounds were inso- 
luble in water. "When hay or grass is digested in ether, the ethereal 
solution has a beautiful green colour; but the colour of the ethereal so- 
lution from the digested hay is not green ; indeed, it has very little, if 
any colour : the colouring matter is, therefore, destroyed, or altered in 
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ekaraeter by (lie wateit. T^ part af the in^^seatigatioiL explalxiB the na- 
ture of the obafigee which hay suffers on exposure to rain. 

The 8Gafiiiti£e part of the inyestigation was conducted in the labora- 
tory of the 'Muaeiua of Iriflh Laduatry, under the direction of Mr. Gal- 
loway. 

From Kay 24 to J«ily 4, the work-hoises were fed on a mixture of 
omahed IndinL com, Ixash oats, and hnn firom Black Sea wheat. The 
liidian ceim oost 30b. per 480 lbs., the oats, I6s, 6d^ per 196 lbs., end 
the bnm, 4t. M. per 112 lbs» The analyses of these artidee are given 
in a succeeding page; tliey «re marked 1, 2, and 3. They also oon- 
flomed bk the above time 16 cwts. of first-crop hay, doverj and grasses, 
growth of 1858, costing 4«. 3d. per 112 lbs. The analysis of this hay is 
distinguiahed by the letter D. 

The following tabular form gives the dates on which each weighing 
of food was given, the number of horses it kept, and the results as to 
quantity consumed and work performed : — 



IMea. 


Ko-ofHoraea 
and Time. 


Grain Mixture. 




Days lasted. 


Work performed. 


Trom 


To 


II 


i 


1 


i 


1 


1 


i 


# 


gl 


M«y 24. 
June 10. 

June 27, 


June 9, 
Jtme26^ 

July 4» 


8, whole time, 
ditto, 


lbs. 
480 

480 
180 


Ibe. 
138 

128 
45 


lbs. 
U2 

112 
46 


Ibe. 
14 17 

1417 
liJOO 


17 

17 

8 


7 
8 

5 


10 
9 

8 


Tons. 
188* 

129 


Tons. 
90 

6-8 
61 


IT 

2-68 
406 


Totals and Avenges 


{!SS£a}"« 


301 


269 


14-26 


42 


20 


22 


891 


6-86 


8-26 



16 cwts. of hay for the above time and number of horses, that is, 2 
horses for 42 days, and 1 horse for 36 days, is = 14*94 lbs. per day per 
horse. 



Average, per day per horse, grain mixture, 14*25, costing 10-6 
Bo., do. hay, 14*94 „ 6*8 



Total food and cost, per day, per horse, . 29*19 



17*4 



The horses consumed per day ^ch 1*19 lbs. of oil « 2-85 lbs. starch, 
12*64 lbs. fltarch, and 1.59 lbs. albumen. The starch, and oU calcu- 
iated as staorch - 15*49 ^ba, and Qontained 6*8d lbs. of carbon. The 
ratio between the nitrogenous and non-nitrogenous is as 1 to 9*7. 
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The above food caused, for about three weeks, a slight scouiiiig; 
it has now disappeared, and there remains but a slight looseness. 
The excrements have an intolerable odour. The horses have not lost 
flesh ; they continue in good condition, but there is no apparent gain of 
flesh. 

From July 5 to August 17, the horses were fed on the mixture of 
Indian com, oats, and bran, the same as was used from May 24 to 
July 4, and at the same prices; and 14 cwts. of hay, at 5^. 3dL per 
112 lbs., first crop clover and mixed grasses, growth of 1858. The ana- 
lysis of this hay is distinguished by the letter E. 

The following Table gives the dates of each weighing of food, the 
number of horses it kept, and the results as to quantity consumed, and 
work performed : — 



Dates. 



FroiD 

Jnly fi, 

July 18, 
Jnlyn, 
July 81, 



To 



July IS, 

July 30, 
JnlySO, 
Aug. 17, 



No. of Hones 
•ad Time. 



llfor4dsya, f 
2, whole time, 

dittos 

ditto, 



Gnin Mixture. 



IDs. 
1800 

39-60 
18 00 
2000 



Days. 



.Work pcrfivmed. 



TOD& 

m 

86f 
88* 
866f 






Tons. 
4*58 

6-43 
8-86 
7-88 



Tods 

8es 

5-48 
1*68 
7-88 



Totals and Arenges, 



r2fi)r44dayB,7 

{.I for 4 days, J 



1900 



800 



800 



19M 



44 



4Ki 



6-88 



4-98 



The 14 cwts, of hay for the above time = 17 lbs. per day per horse. 
2 horses for 44 days, and 1 horse for 4 days. 

Iba. d. 

Average, per day per horse, grain mixture, 19*56, costing 14*45 
Do., do. hay, 17-00 „ 956 



Total food and cost, per day, per horse, 86-56 



2401 



The horses consumed in the above food per day each 1-54 lbs. of 
oil = 3-70 lbs. of starch, 15*24 lbs. of starch, and 2*37 lbs. of albumen. 
The starch, and oil calculated as starch s 18*94 lbs., and contained 
8*41 lbs. of carbon. The ratio between the nitrogenous and non-nitro- 
genous is as 1 to 8. 

The horses have improved very much this period ; they are putting 
up flesh rapidly, although the work has been much increased. Their 
excrements have nearly lost the intolerable odour which I mentioned in 
the first period. 
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From August 18 to September 15, 1859, the horses were fed on a 
mixture of Indian com and oats, the same sorts as used in the previous 
periods, and at the same prices. 

The hay used from August 18 to August 27, was 336 lbs. of load 
E, which was consumed at the rate of 1 7 lbs. per day per horse ; cost 
5s, Sd, per 112 lbs. The hay used from August 28 to September 15, 
was 849 lbs. of load F, cost 5«. per 1 1 2 lbs., which was consumed at the 
rate of 22-34 lbs. per day, per horse. 

The following Table gives the dates of each weighing of food, the 
number of horses it kept, and the result as to work, &c. : — 



DiUee. 


•«T *■ ^TT 


Orain 
Mixture. 


Consumed 
per day. 


Days. 


Work performed. 


From 


To 


No. ofHoTBea 
aadTbne. 


Ii 


1 


1 


i: 


t 


1 


."^ 


i 


Per 
Worked 

Per Day 

for Whole 

Time. 


Aug. 18, 


Aug. 97, 


9 whole time, 


lbs. 
240 


lbs. 
120 


Iba. 
18-0 


lbs. 
170 


10 


8 


9 


Ton* 
180 


Tons. 
8- 19 


Tons. 
6-60 


n 38, 


SepL 6, 


3 


MO 


120 


20-0 


23-84 


9 


6 


8 


126 


10-41 


6-94 


fleirt.6. 


SeptU. 


3 


340 


190 


180 


32-84 


10 


6 


4 


114 


9-00 


6-70 


Totals and Averagea, 


Sfor29dA7a, 


720 


860 


18-63 


20-48 


29 


20 


9 


869 


9-22 


6-86 



lbs. d. 

Average per day, per horse, of grain mixture, 18*62, cost 15*20 
Do., do. hay, . . .- 20-43 „ 11*10 

Total food and cost, per day, per horse, 39*05 26*30 



The horses consumed each, per day, in the above food, 1*72 lbs of 
oil = 4'131bs. starch, 16*57 lbs. starch, and 2*52 lbs. albumen. 

The starch, and oil calculated as starch, » 20*70 lbs., and contain 
9-20 of carbon. The ratio between the nitrogenous and non-nitrogenous 
constitutents is as 1 to 8*21. 

The above feeding kept the horses in fine condition. It had a ten- 
dency to induce costiveness. The horses leave the very fine Indian com 
meal, and eat only the oats and coarse portion of the Indian com. The 
hay used from August 28 to September 15, was short and brittle— con- 
sequently wastef ol. 

Prom September 16 to November 3, 1859, the horses were fed 
on a mixture of Odessa Indian com, Irish bran, and toppings ; the 
Indian com cost 31«. per 480 lbs. ; the bran, 5«. per 112 lbs. ; and the 
toppings, 4s. 6d. per 112 lbs. The analyses of these are marked 4, 5, 
and 6. 
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From September 16 to October 11, there were need 1251 Ibe. 
hay, load F, cost 68., averaging 22*34 lbs. per day per horse; from 
October 12 to November 3, there were used 1288 lbs. of load J of 
hay, at 4». 1 Irf. per 1 12 lbs. ; averag^ing 18*66 lbs. per day per hwse. 

The foUowing Table gives the dates of each weighing of food, the 
number of horses it kept, and the result as to consamptioii, work. 



Dftteai 


No. of Hones 
andTbne. 


Qrain 'Mixture. 


K 

< 


Di«r>. 


Work ynUKSMd. 


Ppom 


To 


II 


1 


1 


i 


1 


1 


1 




BeptK, 


SeptW. 


2forlldays, 


lbs. 
240 


lbs. 
60 


IbsL 
60 


lbs. 
16-36 


11 


6 


6 


64 


Tons. Tana. 
4-60 3-46 


Sept 27, 


Oct «, 


2 for 10 daya, 


240 


SO 


60 


17-00 


10 


4 


6 


25 


812 1-25 


Got 7, 


Oet U, 


i2tor7dRy8, t 
(lfor6diijrs,f 


240 


60 


60 


18-00 


7 


6 


2 


90 


600 4-60 

1 


Oct li, 


Oct 24, 


8 for 11 days, 


480 


112 


112 


21-88 


11 


11 


. 


884 


11*68 11-68 


Oct 26. 


Nov. «, 


3 for 10 days, 


480 


112 


112 


28 46 


10 


10 




147 


4*90 4-90 

1 


T^^A.er^[{ll^^^^} 


1680 


884 


894 


19-74 


49 


86 


18 


700 


1 

7-U «•« 



2539 lbs. of hay, as above, consumed by 2 horses, feeding for 22 
days, and 3 horses, feeding for 27 days, avera^d 20*24 lbs. per day per 
horse. 

lbs. d. 

Average per day, per horse, of grain mixture, 19*74, cost 13-62 

10-80 



Do. do. hay, . . . 20.24, „ 

Total food, and cost per day, per horse, 39*98, 



24-42 



The horses consumed per day, each, in the above food, 2 Iba. of 
oil = 4*8 lbs. starch, 1690 lbs. of starch, and 2-82 lbs. of albumen. 

The starch, and oil calculated as starch = 21*70 lbs., and contain 
9-64 lbs. of carbon. The ratio between nitrogenous and non-nitrogenous 
is as 1 to 7-7. 

The horses have kept in fine condition during this period, excepting 
the first 1 1 days, when they looked cold and hairy. 

From the 4th to the 15th November, 1859, the horses were fed on 
a mixture composed of Odessa yellow Indian com and toppings, same 
sorts as were used in the last experiment, and at the same prices. 

The balance, 672 lbs. of the load J of hay, was also eaten this period ; 
it averaged 1866 lbs. per day, per horse. 
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The foUowiBg Table gires the particuInrB as to ootOBumptioQ, work, 
number of hones^ &c. : — 



DirfML 



Td 



Grain Mix. 



No. of I 
ABdTtaie. 









Da7& 



Woric perfbranod. 



1^1 






KOT. 4, Not. Ui. 



8 for 13 days^ 



lbs. 



ItM. 

31U 



Ibfl. 



12 



10 



TODA. 

18& 



«1I 



TOIUL 

ft- IS 



Totab and Areragea 



8 for 13 dajS) 



480i 380 



31 11 



18tS 



13 



10 



IBS 



• 17 



• 18 



Ibfl. d. 

Average per horse, perday, of gndn mixtnre, 2M 1, cost 14'0& 
Do. do. hay, . . . 18-66, „ 9-83 

Total food, and cost per day, per horse, 39*77, 28-91 

The borsea consumed each, per day, in the above feeding, 1-90 lbs. of 
0(0=4-56 lbs. starch, 17-16 lbs. siareh, and 2*35lb8. of albumen. 

The starch, and oil calculated as starch = 21-72 lbs, which contain 
9-65 Ibfl. of carbon. The ratio between the nitrogenous and non-nitro- 
genous constituents is as 1 to 9-24. 

No change to notice in the horses during this period. 

From November 18 to December 1, 1859, the horses were fed on 
a mixtore of Galatz Indian com and Irish bran. The Indian com cost 
34*. per quarter =£7 18*. Sd. per ton ; the bran cost 6*. per 112 lbs. 
744 lbs. of load K of hay, at 68. 2d. per 1 1 2 lbs. The analysis of Galatz 
com is marked 7. 

The following Table ftiraishes particulars as to number of horses, 
quantity of food, and work performed: — 



Datea 



Fiom 



N«T. 18, 



To 



Dec 1, 



No. of Horses 
andTtane^ 



8forl4dBj^ 



T^iIbIb and Avt^ngm, 3 for 14 da^B, 



Grain mz. 



5W 



4«S 



IIS 

m 



1900 



D«y* 



mi 



17-70 U 



U 



10-00 



17-70 I 14 



U 



Work poiAjijued. 



Tons. 



•8 . 






Tons. 



9m 



Tom. 
5-46 



Ibi. d,. 

Average per day, per horse, grain mixture, 19*00, cost 14*47 
Do. do. hay, . . . 17-7Q, „ 11-69 



Total food, and costper day, per horse, 36-70 2616 
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The horses consumed each, per day, in the above feeding, 1*26 lbs. 
of oil = 3 lbs of starch, 16*05 lbs. starch, and 3 lbs of albumen. 

The starch, and oil calculated as starch = 19*05 lbs., and contain 
8-46 lbs. carbon. The ratio between the nitrogenous and non-nitrogenous 
is as 1 to 6*35. ' 

The horses work, and look well, on this feeding; it passes rather 
quickly through their stomachs; some of it, undigested, being noticeable 
in their excrements. 

From December 2 to December 14, 1859, the horses were fed on a 
mixture composed of Galatz Indian-corn, bran from Irish wheat, and 
toppings. The Indian com cost 34«. per qr. of 480 lbs. ; the bran 6«. 
per 112 lbs.; and the toppings 4«. per 112 lbs. ; and 690 lbs. hay, load K, 
at 6s. 2d. per 112 lbs. The analysis is marked 9. 

The following Table furnishes particulars as to the number of horses 
kept, quantity of food used, and work performed : — 



Date. 



From 



To 



Grain Mixture. 



h 

it 



DayiL 



Work performed. 



A0J 



Dec. 3, 



Dec: 14, 



8 for 18 



lbs. 
463 



Ibo. 
324 



lbs. 
113 



lbs. 
30-46 



Ibe. 
17-70 



18 



10 



Tona, 
347 



TOna. 
8-38 



Tons. 
6-SS 



Totala and ATera«ea, 



8 for 18 



463 



334 



30-46 17-70 



18 



10 



947 



8-38 



6-83 



lbs. d. 

Average per day, per horse, grain mixture, . 20*46, cost 15*15 
Do., do., hay, .... 17-70 „ 11-69 

Total food and cost per horse, per day, 38*16 26*84 

The horses consumed each, per day, in the above feeding, 1*21 lbs. 
of oil = 2-91 starch, 16-53 lbs of starch, and 2*88 lbs. of albumen. The 
starch, and oil calculated as starch, = 19*44 lbs., and contain 8*64 lbs. of 
carbon. The ratio between the nitrogenous and non-nitrogenous con- 
stituents is as 1 to 6*75. 

The horses continue in prime order. 

From December 15, 1859, to February 1, 1860, the horses were 
fed on a mixture composed of Galatz Indian com, Irish bran, toppings, 
and rape-cake meal. The Indian com, bran, and toppings, at the prices 
stated for last period. The rape-cake meal at Is. per 112 lbs. The 
analysis of rape-cake is marked 9. 

3696 lbs. of hay, load L, were used daring the above period ; it cost 
6s. per 112 lbs. ; 2nd crop clover and grasses, growth of 1859 ; its con- 
sumption averaged 25*11 lbs. per day, per horse.- 
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The following table flimiBhes particulars as to the dates of each 
weighing of food, the number of horses kept, work performed, &c. : — 



Dfttoi. 



From 



To 



h 



Gnin Mixture. 



1^ 



M^ 



DaTi. 



Work performed. 






Dec. 16, 



Dec 2a, 

186a 
Feb, 1, 



8forU 
3 for 35 



11m. 
252 



294 



Iba I Iba. 
112 112 



660 224 



lbs. 
66 



112 



lbs. 
12*66 



11-82 



Toiu. 



616 



Tons. 
807 



Tons, 
200 



4-91 



TotabandATersges, 8 for 49 646 



672 886 ; 168 U-71 49 



10 



699 6-12 407 



Average per day, per horse, grain mixture, 11-71, cost 8*06 

Do. do. hay, . . . 25-11, „ 1614 

Total food, and cost per day, per horse, 36*82, 24*20 

The horses consumed each, per day, 1*14 lbs. oil = 2-74 lbs. of starch, 
11*12 lbs. starch, and 2-67 lbs. of albumen. 

The starch, and oil calculated as starch = 13*86 lbs., and contain 
6*16 lbs. of carbon. The ratio between the nitrogenous and non- 
nitrogenous constituents is as 1 to 5-20. 

During the above time the weather was very severe, and roads bad. 
I believe &at under the circumiBtances five tons per day is much harder 
work than 6 tons 5 cwt. in fine weather, when the roads are good and 
the days long. 

5 tons = 4 loads. 6 tons 5 cwt. «= 5 loads. 

The horses got thin this period ; they lost the fiesh they put up in 
July, August, and September. 

COMPABISON. 



I 



Datet. 



Oil 
10 = 24 
Stotch. 



I -SB 
Starch a Tj » 

such. ' -^ 3 



r 



OS 

|5 



May 24 to July 4, . 
July 6 to Aug. 17, . 
Aug. 18 to Sept. 16. 
Sept. 16 to Not. 3. 
Not. 4 to Not. 16, 
Not. 18 to Dee. I, . 
I>ec. 3 to Dee. 14, . 
Dee. l^toFeb. 1,. 



l'19 = 2-85 
1-54 =8-70 
1-72 =4-18 
200 = 4-80 
1*90 = 4*66 
1*26 s 3 00 
1'31 =2*91 
1-14 = 2-74 



12-64 

16*24 

16-75 , 

16-90 

1716 

16-05 

16-58 

11-12 



16-49 
18*94 
20-70 
21-70 
21-72 
19-05 
19-44 
13-86 



8-41 
9-20 
•9-64 
9-65 
8-46 
8-64 
6-16 



1-59 
2-87 
2*52 
2-82 
2-35 
3-00 
2-88 
2-67 



1:9-70 
l;8-00 
1:8-21 
1:7-70 
1 : 9*24 
1:6-35 
1 : 6-75 
1 :5-20 



6-86 
6-88 
9-22 
7-14 
6-17 
6-94 
8-23 
61S 



3-26 
4-98 
6-36 
5-60 
5-13 
5-46 
6-33 

4-or 
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1. Iriflh black oats (growth of 1858), weighing 39 lbs. per bofihel; 
price 16 J. 6i. per 196 lbs. ; twed i^ the feeding experiments fiwm May 
24 to September 15, 1859. 

Aiudysefi. 

/ ' ^ ^g^ 

Water, 11-41 11-88 11-62 

Albuminous compounds (flesh-form- 
ing matters), 7-60 7*91 7-75 

Oil, starch, jfet and heat pro-\ 6-92 5'86 5-89 

sugar, &c., \ ducing materials, / 42-67 4204 42-36 

Fibre (indigestible), 2984 29-40 29-62 

Ash (inorganic matter), .... 256 2-96 2-76 

10000 100-00 100-00 
Nitrogen, . . . 121 1-26 1-235 

Hay D, Ist crop clover and mixed grasses (growth 1858), 16 cwt., 
at 4s. Sd, per 112 lbs. Used in the feeding e^eriments from May 24 
to July 4. 

Analyses. 

/ — * — ^ 

I. n. Mean. 

Water, •- . . . 11-66 11-08 11-37 

Albuminous compounds (flesh-form- 
ing matters), 3-66 457 4-12 

Oil, rfatand heat producing\ 8-44 362 3-58 

Starch, I materials. / 2776 27-61 27*68 

Fibre (indigestible), 45*98 46-06 46-02 

Ash (inorganic matter) 7*50 7*06 7*28 

100-00 100-00 100-00 
Nitrogen, . . . 0-582 0*727 0-65 

100 grains of the hay D, which had been dried at 212^ F., weired 
75*75 grains after it had been digested in water for 24 hours, and sub- 
sequently dried at 212® F. ; 24*25 per cent of this hay was therefore 
soluble in water. 

Compoeltioii of GompoBltlon of 

the Hay not tbe digested 

digested. Imt Umv, ^ed at 

clriedat3U*F. 212^ F. 

Albuminous compounds, . . 4-65 5*32 

Ash, 8-21 3-93 

Fibre, • 51-92 51-92 

Oil, 8*98\ ...f. 

Starch, sugar, &a, . . . . 31-23/ ^* ^^ 

99-99 75-75 

Amount of matter in the hay soluble in water, . . 24*25 

10000 ' 



l>OWLI]rO^«J)IFFIRI]rT nEBDmO BUBSnSOBM TOB HOR8E0. 147 

2. Flat yellow American Indian com, weighing 664 lbs. per bushel ; 
price SOs. per 480 lbs. » £7 per ton. Uaed in the feeding ezperimenta 
from May 24 to September 16, 1869. 

AnalyMf. 



I. n. 

Water,. , 18-60 13-60 13-60 

Albuminous compounds (flesh-fbrm- 

ing matters), 6*82 6*30 6-06 

Oil, /fat and heat producingl 4*38 4-38 4-38 

Stansh, \ materials, J 70-08 69*64 69*81 

Fibre (indigestible), 4'82 4-68 4-76 

Ash (inorganic matter), .... 1-30 1*60 1-40 

10000 10000 10000 

Nitrogen, . . . 0*926 1003 0-964 

8. Bran from Black 8^ ^heat, weighing 18*9 lbs. per bushel, price 
4<^. 6d. per 1121bs. Used in the feeding experiments from May 24 
to Augast 17, 1859. 

Analyses. 

X. n. Mft^i ft- 

Water, 12*16 11*97 12-07 

Albuminous compounds (flesh-form- 
ing matters), 8-80 9-37 9-08 

Oil, rfat and heat producing! 404 4*38 4*21 

Starch, \ materials. J 37-04 36*94 36*49 

Fibre (indigestible), 30*26 30*86 30*56 

Ash (inorganic matter), .... 7*70 7*48 7*59 

10000 100*00 100*00 

Nitrogen, . . . 1-40 1*49 1.446 

Hay E, 1st crop (growth of 1868), clover and mixed grasses ; 1 7 cwt., 
price 6« Sd. per 1 12 lbs. Used in Ihe feeding experiments from July 6 
to August 27. 

Analyses. 

X. u. Mean. 

Water, 9-89 9*70 9-79 

Albuminous compounds (flesh-form- 
ing matters), 6*98 6*16 6-07 

Oil, rfat and heat producing^ 3*60 3*98 8-79 

Btarch, I materials, , J 21*41 21*11 21-26 

Fibre, (indigestible), 61*08 61*10 61*09 

Ash (iaoj%;anio matter), .... 8-04 7*96 8*00 

100*00 10000 100-00 

Nitrogen, . . . 0*962 0*98 0*961 



1 
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100 grains of the hay E, which had heen dried at 212^ F., weighed 
77*19 grains after it had been digested in water for 24 hours, and sub- 
sequently dried at 212^ F.; 22*81 per cent of this hay was therefore 
soluble in water. 

Composition of Composition of 
the Hav not the digested 

digested, bat Haj dried at 

dried at 313* F. 812*F. 

Albuminous compounds, . . 6*73 6*78 

Ash, . ' 8-86 4-29 

Fibre, 66-63 56-63 

Oil, 4-201 Q.^g 

Starch, sugar, &c., .... 23*57/ 

99-99 77-19 

Amount of matter in this hay soluble in water, . . 22*81 

100-00 

Hay F, 2nd crop (growth 1859), clover and mixed grasses, 18| ewt., 
at 5«. perll2 lbs. Usedinfeedingfrom August 28 to October 11, 1859. 

Analyses. 

•' — ^ — ^ 

I. u. Mm iiit 

Water, 12*35 12*40 12-88 

Albuminous compounds (flesh-form- 
ing matters), 6-15 6*59 6-37 

Oil, rfat and heat producing^ 4*12 4*00 4*06 

Starch, \ materials, J 27-68 27*61 27*64 

Fibre (indigestible), 43*34 42*82 43-08 

Ash (inorganic matter), .... 6-36 6*58 647 

100-00 100-00 100-00 
Nitrogen, . . . 0-98 105 1-01 

100 grains of the hay F, which had been dried at 212® F., weighed 
74*74 grains after it had been digested in water for 24 hours, and sub- 
sequently dried at 212° F. ; 25-26 per cent, of this hay was therefore solu- 
ble in water. CompoalUon of Compositianof 

the Hay not the dig ' ~ 



digested, but Bay, dried at 

dried atS12« F. SUF" F. 

Albuminous compounds, . • 7-27 6*57 

Ash, 7-28 3-52 

Fibre, 49-16 4916 



Oil, 4-631 

Starch, sugar, &c., .... 31-65/ 



15-49 



99-99 74-74 

Amount of matter in the hay soluble in water, . 25*26 
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4. Odessa round yellow Indiaa com, weighing 61 1 lbs. per bushel ; 
price, Sis. per 480 lbs. = £7 4«. 8^. per ton. Used in feeding from Sept. 
16 to November 15, 1859. 

Analyses. 

> * s 

I. n. Mean. 

Water, 12-23 1174 11-98 

Albnminons compounds (flesh-form- 
ing matters), 9-37 8-80 909 

Oil, rfat and heat producingl 6*78 (5-38 6-58 

Starch, \ materials, J 65 30 6602 65-66 

Fibre (indigestible), 5-08 578 5-43 

Ash (inorganicjnatter), .... 1-24 1-28 1-26 

100-00 100-00 10000 
Nitrogen, ... 1-49 1-40 1-445 

Hay J, first crop, clover and grasses ; growth 1859; 17^ cwts., at 
41. lid, per cwt. XJsed in feeding experiments from Octob^ 12 to No- 
vember 14. 

Analyses. Mean. 

, — ■■ — , 

I. n. 

Water, 1593 15*40 1566 • 

Albuminous compounds (flesh-form- 
ing materials) 4-40 5-27 4-83 

Oil, J fat aud heat producing) 3*94 3*78 386 

Starch, 1 materials, / 2753 2867 2811 

Fibre (indigestible), 4244 41-46 41 95 

Ash (inorganic), 5-76 5-42 5*59 

10000 100-00 100-00 
Nitrogen, . . . 0*70 0-84 0-77 

100 grains of the hay J, which had been dried at 212° F, weighed 
85*26 grains after it had been digested in water for 24 hours, and sub- 
sequently dried at 212** F; 14-74 per cent, of this hay was therefore 

soluble in water. Compodtton of composition of 

the Hay not the digested 

digestea, but Hay, dried at 

dried at 2120 F. 212»F. 

Albuminous compounds, . . 5-74 5*80 

Ash, 6-63 3-72 

Fibre, 49-62 49-62 

Oil, 4-571 og.io 

Starch, sugar, &c., .... 33-43/ 

99-99 85-62 . 

Amount of matter in the hay soluble.in water, . . 14-74 

100-00 
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5 . Irish wheat hran, weighing 1 8 lbs. per bushel ; price 5s, per 1 1 2 Iba. 
Used in feeding experiments from September 16, 1859, to February 
1, 1860. 

Analyses. 

> — * — V 

I. n. Mean. 

Water, 11*68 11-57 11-62 

Albuminous compounds (flesh-form- 
ing matters), 11-72 11-72 11-72 

Oil, rfat and heat producing^ 5-96 5-94 5-95 

Starch, \ materials, / 35-86 35-81 85-84 

Fibre (indigestible), 29-44 29-58 29-51 

Ash (inorganic matter), .... 5*34 5*38 5-36 

100 00 100-00 100-00 

Nitrogen, ... 1-86 1-86 1-86 

6. New toppings from oats (growth 1859), weighing 17-44 lbs. per 
bushel; price 4«. 6d, per 1 1 2 lbs. Used in the feeding experiments fixmi 
September 16 to December 2, 1859. 

Analyses. 

/ * N 

I. n. Mean. 

Water, 9-64 9-42 9-53 

Albuminous compounds (flesh-form- 
ing matters), 3-22 2-93 3*07 

Oil, rfSat and heat producing! 3-80 3*98 3-89 

Starch, \ materials, J 40*36 40*63 40-50 

Fibre (indigestible), .... 39*90 40*02 39-96 

Ash (inorganic matter), .... 3-08 3-02 8-05 

10000 100-00 10000 

Nitrogen, . . . 0*513 0*467 0-49 

Hay K, 2nd crop (growth 1859), clover and meadow grass, 13 J 
cwt, at 68. 2d, per cwt. Used in feeding from Norember 15 to December 
14, 1859. 

Analysea. 

> * N 

I. u. Mean. 

Water, 12-80 11-60 11-95 

Albuminous compounds (flesh-form- 
ing matters), 5-98 6-33 6-16 

Oil, starch, rfat and heat pro-1 1-66 1-48 1-57 

sugar, &c., \ ducing materials, J 33-00 33-73 83-36 

Fibre (indigestible) 40-12 40*06 40-09 

(inorganic matter), .... 6-94 6*80 6-87 

100*00 10000 100*00 

Nitrogen, , . . 0952 1*008 0*98 
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100 grains of the hay E, which had been dried at 212° IP., weighed 
85*79 graiiiB after it had becoi digested in water for 24 hours, and sub- 
sequently dried at 212° F.; 14*21 per cent, of this hay were therefore 
soluble in water. 

GompoBltlon of Composition of 
the Hay not the digested 

digested, bat Hav, dried at 

dried at212» V. 2UP» F. 

Albuminous oomponnds, . . 6*99 5*80 

Ash, 7*80 4*67 

Fibre, 45*53 45*58 



Oil, 1*78\ 

Starch, 37-88J 



29*79 



99*98 85-79 

Amount ofmatterintfaishay soluble in water, . . 14*21 

100 00 

7. Moldavian round yellow Indian com from Ckdatz, weighing 
61| lbs. per bushel; price, 84«. per 480 lbs. = £7 18«. 8i^ per ton. Used 
froni November 18, 1859, to February 1, 1860. 

Analyses. 

, — ^ — , 

I. n. MeuL 

Water, 13-23 1286 1304 

Albuminous o<HnpoHBds (flesh-form- 
ing matters), 8*58 9*24 8*91 

Oil, JM and heat prodndngl 4*54 4*58 4*56 

Starch, \ materials, J 66*59 66*16 6638 

Fibre (indigestible), 6*72 5*80 576 

Ash (inorganic matter), .... 1*34 1*36 1*35 

100*00 100-00 10000 
Nitrogen, . . . 1*36 1*47 1*41 

8. Irish rape-cake meal; 1 ^ cwi, at 7s. per cwt. ITsed in feeding from 
December 15, 1859, to February 1, 1860. 

Analyses. 

' — * — > 

I. n. Mean. 

Water, 1020 10*00 1010 

Albuminous compounds (flesh-form- 
ing matters, 32*24 31*36 81*80 

00, ffat and heat producingi 11*30 10-64 10*97 

Starch, \ materials, / 14*98 16*86 15*92 

Fibre (indigestible), 23*42 23*40 23*41 

Ash (inorganic matter), .... 7*86 7*74 7*80 

1000© 100*00 100-00 
Nitrogen, . ". . 5*13 4*99 5*06 
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9. Toppings from Irish oats (growth of 1859), weighing 13 Iba. 
per bushel ; price, 4«. per 112 lbs. Used from December 2, 18^9, to Fe* 
bruary 1, 1860. 

Analyses. 

, * ^ 

I. n. Heao. 

Water, 9-02 8-99 9-01 

Albuminous compounds (flesh-form- 
ing matters), 2-20 2-20 2-20 

Oil, rfat and heat producing\ 1-94 1-98 1-96 

Starch, \ materials, J 24-90 24-37 24-63 

Fibre (indigestible), 58-46 59-16 58-Bl 

Aflh (inorganic matter), .... 3-48 3*30 339 

lOOOO 10000 10000 
Nitrogen, . . . 0-35 0-35 035 

Hay L, 2nd crop, clover and mixed grasses, growth of 1859; 33 
cwt, at 6*. per 112 lbs. Used in feeding from December 15, 1859, 
to February 1, 1860. 

Analyses. 

, * ^ 

I. If. Mean. 

Water, 12-93 1286 12-89 

Albuminous compounds (flesh-form- 
ing matters), 5-27 5-85 5-56 

Oil, starch, ?fat and heat pro- 1 1-70 1-45 1-57 

sugar, &c., \ducing materials, J 24-32 25-60 24-97 

Fibre (indigestible), 49-32 48'26 48-79 

Ash (inorganic matter), .... 6-46 5-98 6-22 

100-00 10000 100-00 
Nitrogen, • • • 0-84 0-93 0*88 

100 grains of the hay L, which had been dried at 212** F., weighed 
84-93 giuins after it had been digested in water for 24 hours, and sub- 
sequently dried at 212° F. ; 15-07 per cent, of this hay was therefore 
soluble in water. 

Compodtlosi of Comporition of 

the Hay not the digeeted 

digested, bat Haj, dried 

dried at 213* F. at 212* F. 

Albuminous compounds, . . 6*38 6*34 

Ash 7-14 4-22 

Fibre, 56-01 56-01 

Oil, 1-80 1-58 

Starch, sugar, &c., .... 28-67 16-78 

100-00 84-93 

Amount of matter in the hay soluble in water, . . 15-07 

100-00 
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In Table I., I have calculated the mileage £rom known data : the 
retnm joomey is not included in the calculation, as the horses simply 
returned with the empty carts. 

The cost per single ton I have made out, as it shows at one glance 
whether it would he cheaper to employ horses, or to keep them. If we 
wish to employ horses, the charge is la. Sd. per ton ; but, if we keep 
them, the cost is about Is, O^d. per ton — yiz,, Id. for the driver, 4j(f. 
for the food, and Id, for repairs of harness, cart, and rent. 

From tlus statement, it would seem that the keepers of horses had a 
direct profit of about l^d. per ton. Now, in reality, they have no such 
gain, as I have not, as may be perceived, noticed the depreciation in value 
of horses (which are bought young, and at a high price, and sold, after 
some time, at a reduced price), nor the interest of the money invested 
in the horses and carts. 

In Table 11., the quantities under the head constant are the amounts 
of albumen and carbon required to support the animal in idleness. What 
is given in excess of this quantity is expended in labour ; and if not spent 
in the production of po'v^er, it goes to stock, or, in other words, is accu- 
mulated labour. 

The constants were arrived at in the following manner: — From 
July 5 to Aug. 17, the horses consumed each per day 2-37 lbs. of albu- 
men, and 8*41 lbs. of carbon, and carted out each per day 4*98 tons of 
goods. In the previous period, from May 24 to July 4, tiie horses con- 
sumed each per day 1*59 lbs. of albumen, and 6*88 lbs. of carbon, and 
carted out each per day 3*25 tons of goods. Now, if we deduct the 
tons and the albumen and carbon of the last-mentioned period — May 
24 to July 4 — from the first-mentioned period — July 5 to Aug. 1 7, — 
we obtain the difference in work and in the quantities of albumen and 
carbon consumed in the two periods. Thus : — 



Tons. 


Albnmon. 


Carbon. 


' 


4*98 


2*37 


8*41. . . 


. July 5 to Aug. 17, 


8-26 


1*59 


6*88. . . 


. May 24 to July 4. 



1-72 0-78 1-53 

If the increased quantity, 1-72 tons, in the second period, requires 
0*78 lbs. of albumen and 1'53 lbs. of carbon, 3*26 tons will require 1*47 
lbs. of albumen and 2*91 lbs. of carbon. Now the diflerence between 
the quantities of albumen and carbon consumed per day in the period — 
May 24 to July 4, — and the quantities of albumen and carbon required 
by 3*26 tons per day — ^the work done in the period, gives us the quan- 
tity required by the animal in idleness : — 

Albamon. Carbon. 

1-59 lbs., 6*88 lbs., 

3-26 tons 1*47 „ 2*91 „ 

Constants = 0*12 lbs., 3-97 „ 

VOL. L — D. Q. J 8. ^ 
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In that part of Table No. II. headed '' Quantities/' I have placed 
side-by-side the qnantitiea of albnmen and carbon required for the 
amounts of work placed before them, as found by experiment and by 
calculation. The quantities by experiment, with the constants added, 
give the actual quantities consumed. The calculated quantities, with 
ihe constants added, give the theoretical quantities. 

In this Table, the experimental and calculated quantities agree 
very closely : tiiere are but two periods where the difference is in any 
way large. This difference may be due to waste of food, in one case ; 
and in ti^e other, to the work being of a lighter kind. 

As an additional proof of the constimt quantities required for the 
animals' existence, and the quantities requi^ for work, I have calcu- 
lated t^e averages in Table No. II., and obtained the ifoUowing re- 
sults: — 

If 8*26 tons require 1*47 lbs, of albumen, and 2*91 lbs. of ^»ffbon, 
6'15 tons require 





AH>pmfflfi- 


Cubon. 


By Calculation, . . 
„ Experiment, . . 
„ Average, . . . 


. . 2-32 lbs., 
. . 2-40 „ 
. . 2-32 „ 


4-60 lbs. 
4-41 „ 
4-58 „ 



From this it is easy to perceive why the horses got thin ; as on the 
average of the whole time, they requured, by calculation, 4*60 lbs. of 
carbon, and got but 4*41 lbs., for each quantity of 515 tons of goods 
worked. 

From these experiments, it appears that when food contains albumen 
and non-nitrogenous matters in die proportion of 1 to 8, or 1 to 10, it is 
best adapted ^r work-horses. When the albumen is in greater pro- 
portion than 1 to 8, there is a waste of it. 

By these experiments and calculations, it appears that a horse re- 
quires per day in idleness about 64 oz. of carbon and 2 oz. of albumen ; 
and as we give no food containing such a small proportion of albumen, 
the animal, although not gaining in M, must gain in flesh or muscle. 

The quantities of albumen and carbon required for each day's con- 
sumption is the sum of the constants^ and the quantities required for 
work. 

I have been told that the army horses get but 10 lbs. of hay and 10 
lbs. of oats per day, both articles being of an inferior description. If 
this be true, it goes far to support my idea of a constant quantity. 

Any discrepancies there may be between the experimental and cal- 
culated quantities may be accounted for by one or all of the following 
causes: — 

1. Waste of food; 

2. Inequality of roads travelled, with regard to incline and trac- 
tion; 

3. State of the weather; which lessens or increases traction, and, 
consequenUy, the labour. 
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XVIII, — Bbief Notices op a Botanical and Hobticultural Toxjr 

ItADS THB0V6H POBTIONS OP GeBHANT, HoLLAND, AND BeLGIUH, IN 

THE ArruMN OP 1860. By D. Moobe^ F. L. S,, &c., Curator of the 
Botanic Garden. 

[BAftd before the Royal Dablin Society, on Monday, Januaiy 23, 1861.] 

In giying the following brief notices on matters of botanical and horti- 
cultural interest, connected with a tour I made last autumn through 
portions of some Continental coimtrles, I shall be better able to connect 
the details by simply following the route taken on that occasion. Leay- 
ing Hull by steamer for Hambui^h, the Elbe was reached after ex- 
periencmg a very rough passage of two nights and three days' duration. 
The shores of that important river, as seen at a distance when passing 
along in the steam-vessel, do not appear very inviting to inhabitants 
of undulating countries. Both Danish and Hanoverian sides are low, 
rising very little above the bed of the river; and the consequence is, 
that ext^ive reaches of strong-growing aquatic plants form broad 
margins along the banks for many miles together, occasionally extend- 
ing a considerable distance inland. The principal sorts appeared to be 
our common bullrush, Scirpus lacttstrisy Scvrpus fnaritimus, and the 
ubiquitous reed grass, Phragmites communis, all of which are useful 
plants in those countries. Their creeping roots bind the loose soil 
firmly on the banks of rivers, canals, &c., and thereby prevent it from 
being washed away by the agitated waters. They are also of some 
value in an economic point of view, as the bullrush is there manufac- 
tured into various articles of furniture, which is also the case in this 
country. After Cruxhaven is passed, the country appears to improve, 
both in fertility and cultivation, with many comfortable-looking farm- 
bmldings visible, until Hamburgh is approached, when the Danish side 
becomes particularly picturesque. A series of imdulating hills, with 
fertile valleys intervening, line the shore for several miles, the faces of 
which are tiiickly covered with handsome villas, many of them on a 
scale of splendour seldom seen near Continental cities. 

My first visit after arriving was to the Botanic Garden, which is 
ntoate in the immediate vicinity of the city. The Inspector, M. Otto, 
received me with much cordiality ; and Saturday being a leisure day 
with him, he kindly proposed to accompany me to some of the best 
plant gardens and nurseries in. the neighbourhood, which I gladly 
agreed to. We accordingly went to the villa residence of M. SchiQer, 
near Altona, who possesses one of the best private collections of plants 
I know of anywhere. I question much if there be one in England to 
surpass it, either for extent, value of plants, or high state of culture 
they present. The proprietor was in Switzerland at the time ; but his 
gardener, M. Stange, conducted us through the numerous conservatories, 
where I observed many rare plants, among which were several I had not 
previously seen. 

One large house was wholly occupied with the best sorts of varie- 
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gated-leaved Begonias, and a few other conspicuous plants interspersed 
among them, the whole forming quite a picture of beautihil' foliage, aa 
well as a perfect specimen of good cultivation. The following named 
sorts were rather remarkable among the mass : — Madam Schiller, Bossier, 
Prince TVouheUkoy, and hullata. I^ot a decaying or blotched leaf was 
visible on one of them, which is rarely the case in groups of this sort ; 
and on considering the matter afterwards, it occurred to me the perfec- 
tion they were in might be partly owing to the conservatory being 
roofed with double sashes, which would prevent the external moisture 
firom entering so readily, as well as the internal vapour from condensing, 
so as to fall in drops from the roof. Among the orchids were many 
rare kinds, and I have seldom seen so large a number in bloom in one 
establishment at the same -time. Four, if not five, species of Phalce- 
nopsis were flowering, and among them the rare Fhakmopm Schillerianm, 
which I had not previously seen ; another curious plant, named in 
honour of the same gentleman, viz., Silenopodium SchilleriatM ; also, 
MilUmia Begneiia, Masdevalia maculata, Epidend/rum glumaeeum, Pe^ca- 
torea comuta, Dendrochilum arachnoideum, TrichopHia tuaeisy Stanhopia 
ecornuata, &c. The species of Fonda, Aerides, and Saccolabium, were 
both numerous and fine. 

Our next visit was to the extensive nursery establishment of the 
Messrs. Booths through which one of the gentlemen kindly accompanied 
us. These nurseries are weU known and famed through most parts of 
Europe, for extent of ground occupied, great collections of hardy and 
tender plants, as well as for the manner 3xey are conducted. The col- 
lections of ferns, orchids, and cacti were good, and composed a number 
of rare kinds. There were also some of the best plants of Heprnthat 
aangmnsa I have seen, along with such other sorts of pitcher plants as 
are only found in a few nurseries. The assortment of hardy ornamen- 
tal trees is extensive ; and although many having distinct nursery names 
are only varieties of well-known species, they are different in their ap- 
pearance, and interesting as such. I observed good plants of Quercta 
lyrata, Qu&rcw puiescens, Quercua coccinea, variety diaseda ; Tilia JSw- 
ropcBa, variety asplenifolia, and variety spicata ; Cerastu MakdUb, variety 
manstrMay Ceraaus Mphnifolia, Caraganajvibata, Eobinia revoluta, SaliS' 
buria adiantifolia, variegatl^ Cerda uiliquedrum variegatum; Morus 
macrophglla, Moms urtidfolia, Fraxinus discolor, weeping walnut, and 
weeping thorn, along witi many others still rare in this country, A 
handsome specimen of the weeping deciduous cypress, Taxodium dh- 
tiehum, variety jp^m^Zum, stood near Mr. Booth's residence. It was of 
a pyramidal form, and about twenty feet high, well clothed with 
branches. Another pretty tree, much used for ornamental purposes 
through the North of Germany, stood near the oyporess, th£ upright 
variety of elm, known under the name of TTlmw oxaniensis. 

By appointment I again met M. Otto at the Botanic Qardens, for 
the purpose of making lists of plants for exchange, and where I found 
an extensive collection of both hardy and tender kinds. The ranges 
of conservatories, though such as would be considered clumsy in £ng- 
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land, are rather extensiye, and probably well suited for affording pro- 
tection to plants where the climate f s rigorous during winter. Borne 
fine specimens of Cycadaoeous plants occupied places on their benches 
at the time I visited, and also a number of good palms. The tropical 
aquarium, in which plants of Fietoria retina are cultivated, is a commo- 
dious structure, and the collection of stove aquatics numerous, particu- 
larly in species of NymphaBa, some of which were then in flower. The 
herbaceous plants are arranged according to the Linnean system, and 
rather extensive. Although much finequented by the inhabitants of 
Hamburgh, and sales of plants made to support the funds, still the 
fldenlafic character of the garden is well kept up, whilst the more orna- 
mental department is not neglected. 

Taking leave of my kind Mend Otto, I went by rail to Berlin, 
which, for the most part, passes through a series of extensive flat, sandy 
plains. From the windows of the carriage I could observe several 
plants which ore either strangers to the British Flora, or rarely met with 
in this country. The sandy banks in many places were yellow with the 
flowers of Hekehrymm armarium; and Cichormmlntybua, with Gfintiana 
Pneunumanthe, are also common plants there. Among -the cultivated 
crops was one I had not previously seen, namely, the succulent yellow 
Inpin, Luptnus meculentuSf which is grown extensively in some parts of 
Germany, and appears to delight in the poor sandy soils on which it is 
generally cultivated. The appearance produced by the golden yellow 
flowers of this plant in such masses is very beautiM. It then occurred 
to me that this lupin might prove of considerable value for cultivating 
on the light sandy soils which abound so extensively in many pai-ts 
round the sea-board of this country, and are now producing little else 
except bent. At any rate, it would surely be worth a tnal ; but in 
doing so, the seeds would require to be sown early, after the frosts have 
pasR^, in order that the plants may have all the advantage of the 
growing season; for when experimenting oh crops which grow well on 
the Continent,, it ought to be kept in view that although the mean 
annual temperature of those countries may be only equal to that bf our 
own, the heat there is much greater during summer than it is here, 
and the winters colder. On making further inquiry about the lupin 
crop, I learned that the formers grow it in many instances for the pur- 
pose of ploughing it in green as manure into the land, on which other 
crops are to be raised. 

At the Berlin Botanic Garden I was politely and kindly received 
by the Inspector, M. Bouche, who conducted me though the establish- 
ment, and enabled me to make memoranda for exchange of plants, 
which has since been eifected. One of the principal objects of attrac- 
tion in this garden is the great new palm-house, which was lately 
built, and is now occupied with fine plants. It is 1 70 feet long by 
64 high and 50 wide, covered with ridge and furrow roof in double 
sashes. It is heated by both steam and hot water. The former is 
generated from boilers placed underground, and chiefly used for the 
purpose of supplying bottom heat to the plants, the largest of which are 
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placed on hollow pillars to which the steam has access. It can also be 
admitted to the body of the hou^ thioagh apertures, so as to render 
the atmosphere as moist as a vapour bath, or shut off at pleasure by 
closing the apertures. Judging from the appearance of the plants^ 
they l^e the treatment they are subjected to. Long adventitious roots 
were, in many instances, protruding from the stems of some palms, and 
many species of other plants ; thus affording proof of the damp atmo- 
sphere Uiey are grown in. It would be impossible, as well as undesir- 
able, in a brief notice like the present, to mention a tithe of the old and 
interesting plants to be observed in the Berlin collection. I shall, 
therefore, confine my observations to a few of the more remarkable 
kinds. The number and size of the tree ferns are features most likely 
to attract the notice of English visitors ; and the following rough mea- 
surements of a few will give some idea of their dimensions : — Cyathea 
aurea, with stem about 20 feet high; Hemitelia integrifolva^ stem 5 feet; 
Alsophila ohttua, stem 15 feet, with several others of great size, among 
which are Alsophila inermis, Angiopteris hmgifolia, Pteris castaneanw, 
Diplazium grandifolium, and Cyathea Mexteana, Next in interest, 
according to my estimation, were the numerous species of PandansBy 
some of which form such grotesque figures when large. Pandanus utUiM 
was full of frnit, which are singular looking black globular masses; 
and Pandanus furcatiM was also in flower, as were some of the species 
of Cyclanthus and Carludovica, Some of the palms are already noble 
specimens, and not a few rare kinds among them. A large species of 
StreUtzia, resembling Strelitzia augustay but said to be different frx>m it^ 
I had not previously seen. It is there called Strelitzia JVieolai, and 
came frt)m the Botanic Garden at St Petcrsburgh to the Berlin garden. 
Another remarkable plant was a large species of bamboo cane, Bamhuta 
latifolia of KutUh, The leaves of this cane are nearly 6 inclies wide, 
and the canes much stronger than those of the plant generally cultivated 
in British collections. The Agave tribe of AmaryUidaceous phmts, which 
are so great favourites on the Continent, are well represented at Berlin, 
and some fine specimens among them. There is also a good collection 
of the globular-formed cacti, so well known from the figures published 
of many of these by Dr. Pfeiffer and the late Inspector Otto. Tho 
hardy trees are neither very numerous nor large, but I observed a good 
species of poplar among them, which I am not aware has yet been 
grown in !&eland. It is there called Populus lauri/olia, and forms a 
tree 60 feet high, with large shining leaves. 

The next garden I visited in the neighbourhood of the Prussian 
capital was that of M. Borsig, at Moabit, where there is a fine private 
collection of plants, the grand feature there being the amazing number 
of tropical aquatic plants cultivated in the open air. This is effected 
by supplying a winding stream, which passes through the garden, with 
a constant flow of hot water from the adjoining iron works. This 
stream is about 100 yards long by 20 wide, and is filled with them. 
The gardener, M. Gocrds, informed mo that only three years ago a 
single plant of Nchmhhium speciosnm was planted, which has already 
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spread itself oyer a great portion of the stream ; and on the day I 
Tisitedy there conld not have been fewer than one hundred expanded 
blooms of this loveliest of flowers. At the same time there were many 
fliowers of Vtetoria regia, Nymphaa Devoniana, NymphcM earulea, 
Ifymphaa drntata, &c., altogether producing such a charming floral 
picture as can hardly be imagined. Near the aquatics stood another 
interesting group of tender coniferous plants, among which were Arau- 
carta ex^SUa, Araueana Cunninghami, Daerydium , Cupressinum, some 
Bpedes of Bammara, &c. They were planted out in the open ground, and 
are covered in winter with a moreable conservatoiy. Their appearance 
in that state was so unlike that they have when starred in small pots 
or tabs, as scarcely to be longer recognisable as the same kinds of plants. 
In the extensive range of conservatories were some g6od specimens of 
pahnsy tree ferns, and orchids, most of which presented the appearance 
of mde health. 

Prom Berlin I went to Potsdam, to see the terraced gardens, &c., at 
Sans-sonci, which are a curiosity in their way. There are seven tiers 
of terraces rising one above the other, each of which is faced by a brick 
wall, which walls are occasionally covered with glazed sashes, according 
as the crops of figs, grapes, peaches, &c., require protection. A num- 
ber of large and among them curious forms of gourds were lying on 
the walks, attached to the vines, which were planted on the boilers, 
and allowed to trail over some parts of the walks, producing a pleasing 
effect on the terraces. 

In Germany fine foliage appears to be more prized than mere showy 
flowers, in which respect the art of flower gardening differs materially 
there from the manner it is practised in England. At Sans-souci, the 
beds on the grass were filled with such plants as the dwarf fan palm, 
Chanwrept humitis, Caladiums, and Cannas of sorts ; and even our 
common rhubarb foimd a place among the number, and played no mean 
part as an ornamental plant In other beds the large grass Arundo 
donax, with varieties of Indian-corn plants, formed good contrasts to 
those which were occupied with Pelargoniums, &c. To the eye of an 
English gardener, who cultivates twenty kinds of scarlet PelargoniumSi 
each differing slightiy in colour of flower and in foliage, with twice 
that number of shades of colour among his beds of verbenas, such plants 
as I have stated will no doubt appear coarse and incongruous ; but let 
the two methods be placed before the eye of a good landscape painter, 
I can readily opine which he will choose. 

The new orangery, which is I dare say by the time I write finished, 
is on a surpassing scale of magnitude. It is 1000 feet long, by 45 wide 
and 25 high. In general appearance, it seems a massive heavy build- 
ing, with pillars of cut stone along the front, between the upright 
saahes; and at the back part there is a sort of gallery, raised about 
8 feet above the level of the floor. I believe it is intended for a winter 
promenade for the ofilcers of the household, &c., as well as for shelter- 
mg plants. In front, new terraced flower gardens have been com- 

voi. I. — J>» Q. J. 8. t 
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menced, which will ultimately have a magmficent effect, if earned out 
on a scale commenBurate with the great couBervatory. 

Near Sans-Bouci is the extensive nursery collection of M. Fricke, at 
Augustin, where, I beKeye, the lai^;est quantity of palms are cultivated 
for sale which is to be found in any single establishment in Europe at 
the present time. One large rauge of conservatories, about 400 feet 
long, was mostly filled with palms and ferns, and other smaller houses 
with many very rare plants. This collection seemed to me to bear a 
greater resemblance to that which the Messrs. Loddiges, at Hackney, had 
twenty years ago, than any other I have seen, and the prices asked were 
very reasonable. A large plant of Dasylirion acrotriche was then in 
flower, this being the first time I had seen this species blooming. 

From Prussia I went to Hanover by rail, which enabled me to get 
a railway view of the agricultural crops along the line. The country 
fix)m Berlin to Magdeburgh appeared to be mostly of a light sandy 
nature, and in many instances had a barren look ; but the numerous 
fields of Ltipinus Buccvlentm in full bloom produced there, as elsewhere, 
a warm and pretty effect. After Magdeburgh is passed, the country 
improves in fertility and cultivation until Brunswick is reached, in the 
neighbourhood of which I observed large fields of mangel, carrots, rape, 
and gold of pleasure, Camelina aativa, ripening into seed, this being a 
part of Germany where those crops are largely cultivated for supplying 
the seed market. Soon after arriving in Hanover, I visited the fine old 
botanical garden at Herrenhausen, where I was speedily joined by the 
Director, M. Wendland, to whom I canied a letter of introduction firom 
a friend in England. 

The grand feature of this garden is the great collection of palms, for 
which it has long been famous ; it is also rich in species of PandanesD 
and CytadesB. The principal palm-house is said to be 120 feet long, by 
40 high, and 30 wide. The most remarkable plant in it is a magnifi- 
cent specimen of Corypha australis, which has a clean stem for 14 feet, 
measuring 6 feet in circumference at the base, and had on it, at the 
time I saw it, 114 full-grown leaves. There were also good plants of 
Manicaria Saccifera, Geanoma elect ropus, Areca aurea, Areea VerehaffelH, 
Iricartea gtyantea, Morenia gigantea, Frecynetia tnsiynis, Frecynetia 
rubra, Pandanus latissimua, Pandanu8 sessilis, Macrozamia eriolepu, 
Macroiamia Skinnert, Zechtenbergia princepa, &c., &c., some of which I 
expect to get in return for plants I sent to M. Wendland last autumn. 
A rather extensive fiower-garden in front of the Royal Palace has lately 
been laid out in the French style, which I had not time to look minutely 
through ;' but my attention was arrested on seeing a large tree of 5o- 
phora japonica in full bloom, which does not fiower in Ireland that I 
am aware of, though it grows so freely. The fine avenue leading from 
the town of Hanover to the Botanic Garden is straight from one end to the 
other, and between one and two English miles in length. On each side are 
several lines of old lime trees, planted at equal distances, which extend 
the whole of the way, thus affording shade and shelter to the inhabi- 
tants, who so much frequent the avenue and park. The journey from 



MOOEB — ^BOTANICAL AVD ILO&TIOULTV^LkL TOITB. 163 

Hanover to Amsterdam was performed by night train, which prevented 
my seeing much of the agricultural crops until Oberhausen was reached. 
From thence on to Utrecht, the country through which the line of 
railway passes, presents a rather wild and barren aspect, and although 
nearly level, is considered the highlands of Holland. Extensive tracts 
of sandy heath land, covered in some places with dense woods of Scotch 
fir, with canals and ditches standing faH of water, appear to be charac- 
teristic features of that portion of country. From Utrecht until Amster- 
dam is reached, is nearly one vast level plain, intersected by canals, 
with extensive grazing fields, covered with herds of black cattle, having 
a few white patches on each, but so like in colour, that one scarcely 
differs from the other. 

The Botanic Garden at Amsterdam is small, but contains a number 
of good plants, and is especially rich in cycadese. M. Groenewegan, 
the Inspector, kindly conducted me through the conservatories, and 
pointed out anything of special interest, among which were the follow- 
ing cycads: — Cyeas inermis (female plant in fruit); Ctfcas cireinaliay fine ; 
Cyeoi Rttmphii (female plant) ; Cycas Altemteiniiy large ; UneephdlartoB 
eqffray with clean stem 12 feet high ; Eneephalartos Lehmaniiy^Q\ and 
Eneephalartos eycadi/olia, new, and fine. There were also some of the 
pretfy variegated-leaved orchids not often found in collections, particu- 
larly Pogonia discolor, and Ooodyera colorata. I also went to see M. 
Willink's collection, near Amsteidam, which is rich in tree ferns, and 
many of them fine specimens. Dichsonia chryaoMeha, AUophila conta- 
minafUf AUophila senilis, Alsophila sttbacaulis, Alsophila eompta, Lopho- 
sora ajffinis, Ciboticum Cummingi, Angiopteris hypohuca, Marattia WiU 
Unki, and Sisrmionitis Bhtmeii, were all in large-sized plants. From 
this point I visited the far-fimied Bulb gardens, at Haarlem, and there 
spent a day among them. Previous to this, I had not formed a correct 
idea of the soil on which our beautiftd Hyacinth roots. Tulips, Polyan- 
thus, Nardssus, Gladioli, &c., &c., are so extensively produced. It is 
almost pure sand, with a slight mixture of the debris of alluvial clay. 
Our DubHn Hyacinth-growers might form a very good notion of the posi- 
tion those gardens occupy, by supposing the little town of Baldoyle, near 
Howth, to be Haarlem, with Portmamock sand-hills between it and the 
sea, preventing the farther encroachment of the waves, and the small 
farms inside the sand-hills the Bulb Gardens. Under this supposition, 
the localities are- similar ;* but here we want the greater heat in summer, 
besides another important desideratum which we cannot supply, namely, 
plenty of moisture at a short depth from the surface during the dry sea- 
son, when the plants are growing vigorously, and forming their bulbs. 
At Haarlem the ground is intersected by canals and deep ditches at every 
100 yards or so, from which the water percolates at its level, and sup- 
plies the plants with plenty of moisture at the period of their growth 
when it is specially recjuired. With this soil large quantities of cow 
mamire is mixed, on which the bulbs are planted ; but I could not learn 
that any other particular manipulation was resorted to, further than to 
tSep the ground clear of weeds. 
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We can fonn very little idea respectiiig the extenaiTe scale those 
plants are cultiyated on, nntil we have actually seen it. Large sqiiareB 
of Polyanthus, Narcissus, and Crocuses had already been planted in Sep- 
tember, when immense quantities of Hybrid Gladioli were in bloom. 
The Messrs. Eosenkrantz kindly conducted me through their drying and 
saying houses, where the remaining portion of their bulbs were spread out 
on aiiy shelves ; but the greater part of them had been despatehed be- 
fore that time to the i^qglish and Bussian markets, where the principal 
consumption takes place. Haarlem is on the same line of rail to Leydes, 
where I went to see the old Botanic Garden, so famous in early JSnro* 
pean botanical history, in connexion with the names of linnseus, Clasina^ 
and other eminent botanists during the past and ^esei^t oentuiies. On 
a tablet there ia the following quaint epitc^h to Glusi\is ; — 

** Nbn jpotuit phf/rU quarerey Clusttu Jierhaa ergo novas eampia quaerU 
in Elysis:^ 

A few of the old trees planted by Linnaeus were pointed out by the 
present Inspector, M. Witt^, who kindly accompanied me. The garden 
is yet well kept up, and contains a fair . collection of botanical plants, 
both tender and hardy, some of which are rare species. In the Orchid- 
house I observed plants of Phalanopsis zehrina, Cyprepedium eaudatum, 
Cyprepedium htrsuiissimumf Lyoopodium phlegmariay and Lycopodium 
Jvrcatum, Among the hardy trees outside, there is the largest one of 
Salishuria adtanttfoh'a 1 had previously seen, which must have been 
among the earliest planted of its kind in Europe. It is now almost 60 
feet Mgh, with a stem 6 feet in girth* There are also large specimens 
of Qleditchia horrida, and Cata^a Kcempferu The herbaceous plants 
are arranged according to Endlicher's system, and appeared to comprise 
a good collection. The Hague and Eotterdam were next visited, but I 
could not learn there was much of particular interest in the way of bo- 
tanical or horticultural gardens near them. I therefore devoted all the 
time I had to spare in visiting the principal picture. galleries, and zoo- 
logical garden at Eotterdam ; when, after looking through those curious 
old towns, I passed on to Antwerp. 

Having previously made some acquaintance with M. Charles Yan 
Geert, I went first to see his nursery, which is well worthy of a visit 
from lovers of ornamental plants. Selections of most of the trees and 
shrubs which stand hardy in Europe are to be found in this nursexy, as 
well as fair collections of hardy greeu -house, and herbaceous plants. 
Among them, I noticed good plants of Acer palmattfida, Acer pseudo" 
platanus purpurea, Eobinia inermis pyrimadalia, Pavia Califomiea, 
Quereus nigra, Quercm macroearpa, Jttglans lacerata^ Castanea disseda, 
TiliaMisaissippiensis) UlmusDampteri, Cornusmasctda variegatafPoptdus 
pendula variegata, &c., &c. 

In the neighbourhood of this nursery is the residence of Madam le 
Grele, who possesses an extensive private collection of good plants ; but 
what I wished particularly to see there was the large specimen of 
Theophrasta tmperialia, which is certainly a magnificent plant Its 
dimensions are in height about 12 feet, in diameter about 6 feet, and 
well covered with healthy foliage, each leaf from 2 to 3 feet long. 
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My next sta^s wae Ghent, where I yisited the fine nnrserieB of If. 
Van Houte, M. Yeichaffelt, and M. A. Yan Geert, all of which axe well 
known to meet plant-growers in England and Ireland through their 
advertuements and catalpgues, which are annually iBsued, as well as 
from personal visits. Having noticed them in detail on a previous occa- 
sion, I need not allude to Qiem. more particularly at preaent, farther 
than to say, I deem it a treat of no ordinary kmd to be allowed to 
inspect those splendid collectionB of plants,, especially when accom- 
panied by the polite and highly intelligent proprietors of them. Leaving 
Ghent, I reached England, via Ostend, after a most agreeable and pro- 
fitable tour. 

N. B. — The writer of the foregoing notes begs it may be fully un- 
derstood that he does not in any way hold himself responsible for the 
names of the different plants mentioned being in all cases correct, or 
even bu<^ as th^ are at present known by in England. They were 
either taken froni labels attached to the plants, or orally communicated 
by the gentlemen who accompanied him through the different establish- 
ments ; and consequently have been adhered to, with a view of facili- 
tating correspondence, as the plants are known at the different gardens 
and nurseries by the names he has given. 



XIX. — 0»r TKB CoMPosinoir op DrBLor Pobtbb. By Georob W. 
Jacxsov, B. a., and Wiixiah J. WoifTPOB, Students in the Labora- 
tory of Ihe Museum of Irish Industry. 

[Bflftd befsro the Royal Dablin Society, on Konday, December 17, I860.] 

A WANT has often been felt by medical men, and others, in Dublin, in- 
terested in the composition of such substances, of a reliable and complete 
analysis of Irish porter ; for although the composition of the principal 
"pgngliRh and foreign beers has been determined by different chemists, 
no such investigation had hitherto been undertaken in Dublin. At the 
suggestion cf Professor Galloway, Mr. Jackson undertook the analysis of 
Guinnesses XX porter ; but at an early stage of the proceedings being 
obliged by ill health to forego the completion of the research, the task 
devolved on me to finish it ; and we have much pleasure in laying be- 
fore the Eoyal Dublin Society the results of our joint investigation. The 
sample of porter which we employed was obtained fi?om Mr. Edward 
« Burke, of Middle Abbey-street, agent to the Messra Guinness ; and the 
analycdfl was performed in the laboratory of the Museum of Irish In- 
dnsfay, under the direction of Mr. Galloway. 

The different determinations were made in the following manner — 

1000 grs. by measure were evaporated to dryness in a water bath, 

and the residue then dried at a temp, of 212° F. until it ceased to lose 

weight : this gave the amount of solid matter. The ash was obtained 
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by buming the leeddne, wbich being deducted from the total quantity 
of Bolid matter, gave the amount of organic matter. 

By a care^l qualitative examination of the aeh, silica, lime, phos- 
phate of magnesia, potash, soda, hydrochloric, phosphoric, and sulphuric 
acids, were discovered. 

The ash was treated with hydrochloric acid; the insoluble por- 
tion collected on a tared filter, dried at 212* F. ; washed, and again dned, 
and weighed ; this gave the quantity of charcoal and silica. The filter 
and insoluble matter were then incinerated, and the inorganic matter 
weighed, after deducting the weight of the filter ash, and subtracting 
the remainder from the total insoluble residue ; this gave the amount 
of charcoaL 

The filtrate, together with the wash water frt)m the insoluble resi- 
due, were collected in a flask capable of holding 20,000 grains by measure 
of liquid, which was then made up to the mark with distilled water. 

Two estimations were made of all the constituents, with the excep- 
tion of the insoluble residue, in order to insure accuracy ; 7000 grs. of 
the solution being employed. 

Acetic acid was added to the solution, and the lime then precipitated 
by the addition of oxalate of amponia, and estimated as carbcmate in 
the usual manner. 

The filtrate was concentrated by evaporation, and ammonia then 
added in excess, to precipitate the phosphate of magnesia, which was 
collected on a filter, washed with ammonia water, ^ed, ignited^ and 
weighed. 

The filtrate from the phosphate of magnesia was concentrated, and a 
clear mixture of solutions of chloride of ammonium, ammonia, and sul- 
phate of magnesia added, and the whole allowed to stand for twelve 
hours in the cold ; it was then filtered, the precipitate washed with am- 
moniacal water, and weighed as pyrophosphate of magnesia, from which 
the amount of phosphoric acid was calculated. 

The filtrate from the phosphoric acid precipitate was evaporated to 
dryness, and ignited, in order to expel ammoniacal salts ; ilie residue 
was dissolved in water, baryta water added to the solution, and the 
precipitate which contained the magnesia and sulphuric acid was col- 
lected on a filter, and washed ; carbonate of ammonia was then added to 
the filtrate, to separate the excess of baryta, and the filtrate from the 
carbonate of baryta which contained the alkalies again evaporated to 
dr^ess, and ignited ; the residue was dissolved in water, hydrochloric 
acid added ; and the solution evaporated to dryness in a weighed cruci- 
ble ; the residue was ignited, and the mixed alkalies weighed as chlo- 
rides ; the potash was then separated from the soda, by the addition of 
bichloride of platinum ; the precipitate^ being collected on a dry filter of 
known weight, was dried in an air bath at a temperature of 212* F., and 
. estimated as potassio-bichloride of platinum. 

3000 grains of the solution were employed for the estimation of the 
sulphuric acid ; chloride of barium was added, and tlie precipitate col- 
lected on a filter, washed, ignited, and weighed as sulphate of baryta. 



JACKftOV AJn> WOirvOB-^THB COlCFOaiTION OF BXTBIIN POBTIE. 167 

A portion of the ash was dissolved in pure nitric acid, and nitrate 
of silyer added to the solution to precipitate the hydrochloric acid ; the 
precipitate was washed by decantation, collected on a filter, dried, ignited, 
and weighed as chloride of silver. 

Por the determination of the nitrogen, 1000 grains by measure of the 
porter were evaporated to dryness, the nitrogen in the residue being 
oonverted into ammonia by combustion with soda lime; but, on account 
of the adhesiveness of the residue, it was found necessary to mix the 
p<»ter with carbonate of lime before evaporation, care being taken that 
not the dightest trace of ammonia existed in the carbonate. The am- 
monia formed during the process was, in <nie estimation, collected in a 
solution of hydrochloric acid, and the quantity of acid which remained 
mmeutralized was estimated as ammonia-bichloride of platinum — and 
in the other estimation it was collected in a standard solution of sulphuric 
acid, and estimated by a standard solution of ammonia. The nitrogen was 
calculated as albumen, on the assumption that 15*92 parts of nitrogen 
are equal to 100 parts of albumen. 

The spirit w&s estimated in Phillips' distilling apparatus; 2000 grains 
by measure of the porter were employed and about two-thirds of the quan- 
tity distilled over, the distillate was made up to 1600 grains with dis- 
tilled water, and the specific gravity taken by the sp. gr. bottle at the 
temperature of 60* Fahr. ; fix>m this was calculated the amount of spirit 
in 1000 pu^. 

To the residue which remained in the flask after the distillation of 
the spirit, was added, when cold, 150 grs. of yeast, and the mixture 
kept at a temperature of about 80^ Eahr. for about twenty-four hours, 
care being taken to connect the flask in which the fermentation was 
cairied on ;evith the condenser, so that any alcoholic vapour which 
might be exhaled during the fermentation should not be lost ; when the 
fermentation had entirely ceased, heat was applied to the flask to distil 
off the alcohol, about t^o-thirds of the liquor was distilled over, and 
the distillate collected in a cooled receiver, and made up to 1600 grs., 
the specific gravity was then taken by the sp. gr. bottle. To obtain a 
correction for the small quantity of alcohol introduced by the yeast, a 
parallel experiment was made with that substance ; the same weight of 
yeast was mixed with water, and distilled in a similar flask ; the distil- 
late was made up to the same volume as the preceding, and the specific 
gravity taken. The quantity of absolute alcohol by weight in the two 
liquids was calculated from the specific gravities, and the amount in 
the yeast deducted from the* total amount : this gave the quantity of 
aloohol due to the porter, and from this the quantity of grape sugar 
was calculated. 

The sugar and albumen were then deducted from the total amount 
of organic matter, and the difference gave the amount of extractive 
matter. 

The acetic acid was estimated by adding^to 2000 grs. of the porter 
a standard solution of ammonia until aU the free acid was neutralized. 
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lYrtt Analysis. 

SPECIFIC eBAYITY OF THE POBTEB, 1019*565. 

EstiiQation of the alcohol: — 

2000 grs. by measure of the porter gavoi — 

1600 grs. of a spirit having a sp. gravity of 991*2 at 60^ Pahr. 

= 179*2 grs. of proof spirit in the 2000 grs. of porter. 

= 89*6 grs. of proof spirit in 1000 grs. by measure of porter. 

Estimation of the sugar : — 

The residue from the distillation of the spirit .gave, after being fer- 
mented with 

150 grs. of yeast, 1600 grs. of a spirit having asp. gr. of 999*37 = 
5*68 grs. by wt. of absolute alcohol in the 1600 grs. of spirit. 
150 grs. of the yeast when distilled yielded 1600 grs. of a spirit 
having a sp. gr. of 999*59 = 4*08 grs. by weight of absolute al- 
cohol in the 1600 grs. of spirit, 5*68-4-08 = 1*6 grs. by weight of 
absolute alcohol = 3*44 grs. of grape sugar (Ci„ Hn, On, 3 HO) 
= 1-72 grs. of grape sugar in 1000 grs. of porter. 

Estimation of acetic acid : — 

2000 grs. by measure of the porter required, 

120 grs. of a stand, solution of ammonia (1 eq. in 1000 grs.) a 

7*2 grs. of acetic acid, 

= 3*6 grs. of acetic acid (C4 Hj 0„ HO) in 1000 grs. of porter. 

Estimation of albuminous compounds : — 

1000 grs. by measure gave 1*317 grs. of -nitrogen — 
s 8*272 grs. of albumen. 

. Estimation of solid residue, organic and inorganic : — 

1000 grs. by measure gave 71*732 grs. of solid residue, which 
yielded 4*166 grs. of inorganic matter (ash), 
71*732 - 4*166 « 67*566 grs. of organic matter. 

Estimation of chlorine : — 

12*149 grs. of ash gave 3*208 grs. of AgCl., 

« 793 grs, of CI. = *272 grs. in 1000 grs. of porter. 

Estimation of sulphuric acid : — 

7-877 grs. of ash gave 1*529 of BaO, 80„ 
= 525 of SO3 = '277 in 1000 grs. of porter. 

Estimation of silica : — 

28*721 grs. of ash gave 2*047 of insoluble residue, which contained 
•048 of charcoal, and 1*999 of silica; therefore 28*721 - -048 = 
28*673, the quantity of inorganic matter employed. 
1*999 of silica in 28*673 of ash >= *290 in 1000 grs. of porter. 
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Estimation of lime : — 

10035 grs. of aah gave -367 of CaO, CO,. 
= -205 of CaO = 085 in 1000 grs. of porter. 

Estimation of phosphate of magnesia : — 
10035 grs. of ash gave 2*052 of 21fgO, PO0. 
= -851 grs. of phos. mag. in 1000 grs. of porter. 

Estimation of phosphoric add : — 

10035 grs. of ash gave 2*595 of 2MgO, PCs, 
= 1-66 of P06= -690 in 1000 grs. porter. 

Estimation of the alkalies : — 

10-035 grs. of the ash gave 6*44 of the mixed chlorides ; 

6'44 grs. of the mixed chlorides gave 

19-04 grs. of Pt Clg, KCl = 5-82 of KCl. 

6-44- 5-82 = -62 of NaCI. 

5-82 of KC1= 3-677 oFKO. 

0-62 of NaCl= -33^0, 

= 1 -527 of potash in 1000 grs. of porter, 

= 0-273 „ soda in 1000 grs. of porter. 

Second Analysis, 

SPECIFIC GBAVITT OP THE POBTEB, 1019.200. 

Estimation of the alcohol : — 

2000 grs. hy measure of the porter gave 

1600 grs. of a spirit having a sp. gr. of 990*967 at 60** Fahr., 

= 184 grs. of proof epirit in the 2000 grs. of porter, 

= 92 grs. of proof spirit in 1000 grs. of porter. 

Estimation of the sugar : — 

The residue after the distillation of the spirit gave, after heing 
fermented with 150 grs. of yeast, 

1600 grs. of a spirit, having a sp. gr. of 999*37, 

= 5-68 grs. hy weight of absolute dcohol in the 1600 grs. of spirit. 

150 grs. of the yeast when distilled yielded 1600 grs. of a spirit, 
having a sp. gr. of 999*59 = 4-08 grs. by weight of absolute al- 
cohol in the 1600 grs. of spirit, 

5-68 - 4-08 = 1*6 grs. by weight of absolute alcohol 

= 3-44 grs. of grape sugar (C,„ H„, 0„, 3 HO), 

« 1*72 „ „ „ in 1000 grs. of porter. 

Estimation of acetic acid : — 

2000 grs. by measure of the porter required 

120 grs. of a standard solution of ammonia (1 eq. in 1000 grs.), 

= 7-2 grs. of acetic acid (C4, H3, 0„ HO), 

= 3*6 grs. of acetic acid in 1000 grs. of porter. 
VOL. I. — ^D. Q. J. s. z 
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Estdmation of albummouB compounds : — 

1000 grs. by measure gave 1'2 grs. of mtax>gen^ 
= 7*5 grs. of albumen, 

Estiination of solid residue, organic and inorganic : — 

1000 grs. by measure gave 70696 grs. of solid residue, which 

yielded 4*27 grs. of inorganic matter (afih), 
70-696 - 4-27 = 66-426 grs. of organic matter. 

Estiination of chlorine : — 

15*180 grs. of ash gave 4*037 grs. of AgCL 

= -998 grs. of chlorine = -274 grs. in 1000 grs. of porter. 

Estimation of sulphuric acid : — 

4*308 grs. of ash gave -833 grs. of BaO, S0„ 
= -286 grs. of SOa = -274 in 1000 grs. of porter. 

Estimation of Silica : — 

28*721 grs. of ash gave 2*047 of insoluble residue, which con- 
tained -048 of charcoal and 1*999 of siHca, therefore 28*721 - 
•048 = 28*673, the quantity of inorganic matter employed. 

1*999 of silica in 28-673 of ash = -290 in 1000 grs. of porter. 

Estimation of lime : — 

10*035 grs. of ash gave *367 of CaO, COj, 

= -205 grs. ef CaO = -085 in 1000 grs. of porter. 

Estimation of phosphate of magnesia : — 

10*035 grs. of ash gave 2*063 of 2MgO, PO5, 

= * 856 grs. of phosphate of magnesia in 1000 grs. of porter. 

Estimation of phosphoric acid : — 

10035 grs. of ash gave 2*649 of 2M:gO, PO5, 
= 1*694 of POa = -703 in 1000 grs. of porter. 

Estimation of the alkalies : — 

10*035 grs. of the ash gave 6*394 of the mixed chlorides, 
6*394 of the mixed chlorides gave 
18*975 grs. of Pt Cl^, KCl = 5*73 of KCl, 
6-394 - 5-73 = -664 of NaCl, 
5-73 of KCl = 3*62 of KO, 

*664 of NaCl = -35 of NaO, 
= 1-50 grs. of potash in 1000 grs. porter, 
= -275 grs. of soda in 1000 grs. porter. 
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The following are the amounts of the varioaa constitaents in 4 000 
parts by measnre of the Porter : — 



Total Amoimt of fixed Organic Matter, . 
Total Amoqnt of fixed Inorganic Matter, 



ProofSpirit,* 

Acetic Add, 

Grape Sugar, 

Aioiunen, •«••••••■••• 

Extractive Matter, 

Silica, • 

Phosphoric Add, •644\ 

MagneoA, . . ^^07 f Phosphate of 

1 Magnesia, . 

•861/ 

lime, 

Phosphoric Add, 

Chloride of Sodinm, 

Solphuric Acid, 

Potash, 

Soda, 



L 


XL 


Mean. 


67-666 
4-166 


66426 
4 270 


66-996 
4-218 


71782 


70^696 


. 71-214 


89^6 
8-6 


920 
86 


90-8 
8-6 


1-72 
8-272 
67-574 
•290 

•861 

•086 
•690 
-448 
•277 
1627 
•082 


1^72 
7-60 
67-206 
•290 

•861 

■086 
•708 
•449 
•274 
1-600 
•088 


1-72 
7-886 
57-390 
-290 

-861 

•086 
-697 
•448 
-276 
1-618 
.082 


71-816 


70-661 


71.238 



In One Gallon hy Meamre^ 
Total amount of fixed organic matter, . . . 4689.70. 
Total amount of fixed inorganic matter, . . 297.64 

4987.84 

Alcohol (proof spirit), 6356.00 

Acetic add, 252.00 

Sugar, 120.50 

Albumen, 552.00 

Extractive matter, 4017.80 

Silica, 20.30 

Phosphate of magnesia, 59.71 

Phosphate of lime, 11.06 

Phosphoric acid, 44.81 

Sulphate of potash, 42.00 

Potash, 83.16 

Chloride of sodium, 31.36 

Soda, 5.74 

4987.44 

* Proof spirit has a sp. gr. of 0-9198 at 60' Fahr. and contains 49 J per cent, by 
•ight of real alcohol. 
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In stating the proportion of the inorganic constituents, we haye 
combined in the gallon the magnesia and lime with phosphoric acid» 
the chlorine with sodium, and tiie solphniic acid with potash; leaTing 
part of the potash, part of the soda, and part of the phosphoric acid, 
uncombined. Our reason for this was, that when we combined them 
together, we found an excess of the bases over what was requisite to 
form with the phosphoric acid salts haying the formula of 2M0, FO5 ; 
and an excess of phosphoric acid, if we gave the salts the formula of 
8M0, PO5. . . ' . 

Without expressing any opinion as to the medicinal yirtues of the 
porter we examined, we may, perhaps, be permitted to draw attention 
to the facta which our analysis reveals, that it contains a large quantity 
of heat and flesh-producing matter, as weU as the necessary inorganic 
constituents required in the formation of bone and flesh. 

As we were obliged to limit ourselves to one sample of porter, as it 
would have required more time than we could give to have examined 
samples of porter from all |the different manufactories, we selected 
Ouinness's as the type of all the rest 



XX. — On the Oskeeativb System of Helix Aspebsa and Hoetjbksis. 
Bt Henet Lawson, M.D. 

(Plate VIII.) 

[Bead before the Natural History Society of Dublin, Friday, December 7, I860.] 

The following observations upon the reproductive system of Mdix 
aspersa, our commonest Irish snail, are given as the result of a series of 
dissections and microscopic examinations, made during the past summer. 
The object of the paper is twofold — firstly, to supply a deficiency in our 
text-books on zoology and comparative physiology, by publishing the 
descriptive anatomy of the species of Helix most widely distributed in 
Ireland, and of thus affording to the student of natural history an 
opportunity of verifying by dissection the descriptions given — a circum- 
siuLce too much neglected by writers upon the subject, who prefer the 
less difficult task of quoting, wholesale, the investigations of Cuvier, 
which were made upon that species {Helix pomatid) most abundant in 
his own neighbourhood. Secondly, to put forward my own opinion 
concerning tihe relations of Amotion of the parts which compose this 
system. 

The generative organs of this animal are hermaphrodite in their 
nature, and excessively complicated in their arrangement. They occupy 
a larger volume of the body comparatively with the other systems than 
at first one would be inclined te suppose, extending from one extremity 
te the other, and seeming more or less closely related te every organ in 
the economy of the creature. They present an external aperture ad- 
jacent te the right upper tentacle, and terminate at the ovary, in the 
final spire of the shell. For convenience, they may be divided inte four 
groups : — 
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1. Female. 

2. Male. 

8. Androgynous. 
4. Appendicnlar. 

Of these, the female organs form by far the largest portion, and 
extend over the greatest surface. They consist of an ovary, oviduct, 
albumen-gland, and uterus. The ovary is a small, rather compact, fan- 
shaped gland, spread over the last lobe of the liver, and, with it, included 
in the terminal volution of the shell ; its broad, or basal extremity, is 
most external, the narrow portion being directed inwards, to terminate 
in the eommenoement of the oviduct When separated from its attach- 
ments, it measures at its widest part about three-eighths of an inch ; 
whilst from within outwards, it is about a quarter of an inch. It is 
composed of numerous branching coeca, or lobules, of a light-yeUowish 
colour, bound together by folds of a delicate areolar, or fibrous mem- 
brane. A portion placed under the microscope presents the appearance 
of a follicle, secreting from its inner wall numerous oval, or spherical, 
nucleated cells, and having occasionally within it, and rather near its 
mouth, a few isolated zoosperms— no trace whatever of a second sac 
invaginated by the formCT can be observed. The ducts of the various 
lobules unite toward the apex of the organ, and form a common chan- 
nel — ^the oviduct. This vessel bends its course in a spiral direction, 
fb>m the ovary to the albumen-gland. It is simple at both extremities, 
but very much convoluted in the interval. It is about seven-eighths of 
an inch in length ; and before it terminates in the sinus of the albumen- 
gland, it makes a slight spur-like turn backwards. (I have not seen 
any of those decided projections on its convoluted portion, which Pro- 
fessor Goodsir has described as existing in Zymneus invokUtM.) Examined 
microscopically, nothing resembling a second tube included within the 
duct is to be seen. The albumen-gland is a large, homogeneous-looking 
structure, in shape like a boat, situated in the first spire of the shell, 
of which it occupies one-half. It lies beneath the lung, rectum, heart, 
and urine-gland. Its concave surface embraces the second spire, whilst 
its keel is bounded externally by the liver, into which its apex or prow 
also projects, its base or stem being attached to the upper extremity of 
the uterus. It measures about an inch in length, and is composed 
apparently of two distinct portions, an opaque and a translucent. It is 
very difficult, if not impossible, to ascertam its minute structure. A 
central duct U'averses its substance, which would seem to collect from 
others more minute the peculiar gelatinous secretion. Viewed under 
the microscope, a confrised chaos of spherical albumen-globules and 
minute fibres is observed. I have not foimd any zoosperms in this 
o]^;an. The sinus ia a membranous expansion, formed at the point of 
junction of this gland with the uterus ; into it the oviduct passes, after 
having been lodged for some short distance in the substance of the 
aUramen-gland. The uterus is a sacculated duct, measxiring usually an 
inch and a half in length, and being fully one-eighth of an inch in 
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calibre. Starting from the last-named gland, it makes two or three 
zig-zag tarns, and ends as a cylindrical vessel in the vagina. It is 
closely adherent along its whole length, to the testis which lies on its 
left border, and which, being shorter than the uterus itself would be 
if isolated, has the effect of producing the various sacculi above de- 
scribed ; so that the two together have not been inaptly compared to 
the intestine supported by its mesentery. It is situated upon the 
powerful muscles of the foot, and has the gullet and salivary-glands on 
its left. At the period of depositing the eggs, this vessel becomes enor- 
mously distended, the sacs appearing much more distinct than usual, 
each containing its large ovum, and separated from its neighbour by a 
well-marked constriction. I am inclined to agree with Turpin, in 
believing that the uterus secretes those beautiful rhombic cryBtals 
of carbonate of lime seen on the egg of this animal, inasmuch as I 
have not found them upon those ova which had just entered the upper 
sacculi, whilst those situate in the lower ones were invariably studded 
with them. 

The male organs lie to ^he left of the female, and include the testis, 
vas deferens, and penis, with its flagellum. The first, as before men- 
tioned, is closely united to the uterus, commencing and terminating 
with it ; nevertheless, it is a very distinct and extensive structure, and 
deserves far more attention than has been heretofore bestowed upon it. 
It consists of a central duct, closed at its posterior extremity (as shown 
by the obstruction to liquids introduced as injections), which is beset 
on its sides by two rows of long white granular-looking follicles. These 
are observed, under the microscope, to open into the central channel, 
and to contain those oval and elliptical epithelial-like cells, usually de- 
scribed as the parents of zoosperms. The central vessel now leaves the 
testis, at the point of union of the uterus and vagina, and is continued 
as a simple duct for a distance of an inch and a half, or thereabouts, 
when it terminates by a rounded aperture in the penis. It is this por- 
tion to which the term vas deferens has been applied. The penis ia 
represented by a long attenuated tube, wide, and of rather thickish con- 
sistence at its base, which is perforated, and communicates with the 
generative outlet, coscal at its apex, which is extremely delicate, and 
situate deeply in the mass of viscera. It communicates with the vas 
deferens by a small aperture, distant from the basal opening about an 
inch and three-eighths, and measures, from end to end, when extended, 
about three inches and a quarter. The blind extremity, from its fan- 
cied resemblance to a whip-lash, has been termed the flagelliform por- 
tion. About the junction with the vas deferens, there exists, attached 
to the penis, a strong muscular fasciculus, which probably performs the 
function of drawing back this organ after it has been everted in copu- 
lation. 

The androgynous group includes the vagina, vas deferens, and sperm- 
sac, with its duct and coecum. 

The vagina is usually described as the termination of the uterine 
portion ; but from the direct continuation which it forms with the oopu- 
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latiye vessels, and its almost rectangular connexion with the uterus, it 
fleems more correct to look upon it as the dilated extremity of the former. 
Viewing it thus, both may be said to constitute a tube, leading from 
the dart-sac, on the one hand, to the sperm-sac, on the other, wider at 
its proximal than at its distal end, about one inch and three-eighths in 
length, and one-sixteenth of an inch in diameter, following a back- 
ward course, beneath the superficial viscera, toward the anterior margin 
of the lirer, where it expands abruptly into a spherical or pyriform 
bag — ^the spennatheca, or sperm-sac. This vesicle, whose office appears 
to be the storing up of the semen received during coition, varies in its di< 
mensions under different conditions. Thus, immediately after union of 
the sexes, when distended by its seminal contents, I have often found 
it attain the size of a large swan-drop, being more than a quarter of an 
inch in diameter ; whilst in specimens examined some time after the 
performance of the sexual function, it has rarely exceeded the bulk of 
a grain of sparrow-shot. I have had many opportunities of observing 
the nature of the contained zoosperms, yet I have never succeeded in 
seeing them isolated — they were iavariably in enclosed bundles, or 
apermatophonu The coecum is an appendage whose Amotion, so far 
as I am aware, has not yet been investigated. It is a duct, springing 
from the copulative tube, at about a quarter of an inch from its union 
with the uterus. It measures three inches in length, is of slightly 
greater calibre than the tube, and terminates, by a blind extremity, 
at the point of junction of the uterus and albumen-gland. It is closely 
attached to the sinus before described, and, to a superficial observer, 
would seem to convey thus the male element to the female. It seems 
homologous with the duct connecting the sperm-sac and ovary in 
doris and eolia, which Messrs. Alder and Handcock have described in 
their anatomy of the Nudibranchs. 

The appendicular group comprises the dart-sac, dart, and mul- 
tifid vesicles. The dart-sac is a pyriform vesicle, bearing in miniature 
a decided resemblance to the haman uterus ; it is situated at the anterior 
extremity of the animal, to the right* of the testes and penis, and is 
quite superficial, being covered only by the outer integument and loose 
fibrons tissue which involve the other organs. It is about half an 
inch in length, and in diameter a little above a quarter at its bore or 
fundus, and is provided with very dense and apparently muscular walls, 
which are pierced on the left, close to the external opening, by the 
termination of the vagina; it communicates with the generative cloaca 
by a small circular outlet, which is guarded by two delicately con- 
structed lips. These may be traced from their point of union on the 
right side of the orifice, passing round and approximating on the left, 
where they leave a small portion unprotected. I would be cautious in 
hazarding an opinion upon their function, but it seems to me not un- 
likely that they may direct the penis in entering the vagina, and so 
prevent the possibility of its being lacerated by any existing rem- 
nant of the dart ; while, on the other hand, by opening in a valve-like 
manner externally, they thus oifer no obstruction to the exsertion of the 
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latter. Springing from the fundus of tlie sac is observed a fleshy 
conical projection, armed at its free end with a calcareous spicule — ^tki^ 
dart or stiletto. This projection, or papilla, is about one-eighth of an 
inch in length, and is distinctly tubular, being connected at the base 
with a small follicle, situated between the layers of the dart-sac. The 
stilette appears to be the secretion of this papiUa ; it is perfectly trans- 
parent, about a quarter of an inch long, tapering from base to apex, it 
is tetrahedral in form, the sides being trenchant ; a transverae section 
appears like a square, upon each of whose external sides an equilateral 
triangle had been constructed ; it is perforated throughout, and at its 
papillary extremity is fnnnelHshaped, tiie ILps also being slightly everted, 
or trumpet-like. Thus it would seem to have the power of conveying 
the product of secretion of the follicle (if any) through the dart, and in 
this way by inoculation of inflicting the " love-inspiring wound." I 
believe it has been asserted on all hands that the stilette never pene- 
trates beyond the integ^ument of the animal against which it is pro- 
jected; that such an assertion is correct I must with all deference 
deny, as I have in several instances observed it lying deeply imbedded 
among the viscera, whilst a second, quite distinct, existed in its normal 
position within the sac ; nay more, from one specimen, which I ex- 
amined at the period of depositing the eggs, I succeeded in extracting 
two almost perfect darts. 

The multifld vesidles are a number of branching coeca, produced 
by the dichotomous division and subdivision of two small ducte, whose 
oriflces are situate upon each side of the vagina, adjacent to its union 
with the dart-sac. In all there are about forty coeca, and each group 
extends for about half an inch in the lateral direction. As yet no distinct 
function has been assigned to thenu 

The cloaca is the canal which leads from without to the two great 
oriflces of the genital organs within ; it is of all, the most anterior ; it is 
a very flexible vessel, about a quarter of an inch in length, and one- 
eighth in calibre; it terminates externally in a vertical slit^ closed 
during life by a sphincter of elastic membrane. This, which is some- 
times termed the generative outlet, lies at the distance of a quarter of 
an inch frx>m the upper tentacle, on the right side, in a plane posterior, 
and a littie inferior. Near this outiet is the communication with the 
penis, whilst at the further extreme of the cloaca is observed the oriflce 
of the dart-sac before-mentioned. 

It wUl be seen by the foregoing remarks that I have taken a view 
of the parts composing the generative system different from that here- 
tofore put forward on the matter. The older supposition was, that the 
liver-imbedded gland represented the ovary, whilst the tongue or boat- 
shaped structure performed the part of testes;* more recentiy it has 

* This was Cuvier's idea, and also that of J. F. Meckel, Carus, Erdl, Sister, Ben- 
dach, Pappenheim, Berthelen, Fjfe, and Rymer Jones. Van Beneden also held it; bat 
he considered that gland a prostate, which is here maintained, to be in the sperm-eecrsi- 
ing organ. 
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been conceived by Henrioh Meckel, Siebold, Gegenbaur, and Moquin- 
Tandon, that the so-called ovary of the older writers is in reality an 
hennaphrodite g^aad, each lobule of which has contained within it a 
second, the external secreting ova, the internal zoospores, the oviduct 
also having a second vessel invagioated by it Of these four, howei^er, 
the two latter, who have heen the latest to write upon the subject, deny 
that any included sac or duct exists. Moquin-Tandon, moreover, fol- 
lows Yan Beneden in his ideas concerning &e prostate. 

The following are some of the reasons which urged the adoption of 
the view I have now put forward. 

CoKCEllNIirO THE OVAEY : — 

A. Arguing merely from authorities, I feel inclined to agree with 
Carier and his disciples, inasmuch aa his opponents, though men of 
great research and vast fame, are but few in number, and are equally 
divided in a matter of observation, upon which, in fact, their argument 
IB wholly based. 

B. I have carefully from time to time examined single lobules under 
the microscope with the aid of the compressor, and never have I suc- 
ceeded in bringing any contained sacculi into view ; although, when I 
placed several lobules in the compressor, I had an appearance produced 
somewhat resembling invagination, but evidently ilie result of some 
bbule becoming superimposed, and then pressed into the substance of 
another. 

G. There being no invaginated duct leading from the ovary, the 
zoosperms, if there secreted, would have a greater tendency to pass into 
the normally widened uterus than into the constricted vas deferens 
(indeed, the latter passage could not be effected, as there is no commu- 
nication of the vas deferens with the uterus), and so would pass away 
externally, and be lost ; but such a state of ^ings could not reasonably 
exist. 

D. Fn»m my own observations I may make use of Mr. Handcook's 
most ingenious argument applied to the Kudibranchs, that, as the zoo- 
sperms were found in a condition of imperfi^t development in the 
sperm-sac, and fully matured and isolated in the lobules of the ovary, 
^ey could not have proceeded from the latter ; for, had they been there 
secreted, they would have been observed in process of development in 
the ovary, and folly formed and unconnected in the spermatheca. 

Bespecttino the Txtnis. 

A. As there is but one gland in connexion with the vas deferens, 
and that so extensive as to rival the ovary in size and structure, we 
may fairly conclude that, if a testis exists at all, it is most probably its 
representative. It seems to me very unreasonable to term this gland, 
as Yan Beneden has done, v^ prostate: such a mode of applying names to 
parts is more to be deprecated than the barbarous terminology of human 
anatomists, who not unfrequently call an interesting and peculiar struc- 

VOIm I. — D. 0. J. s. 2 a 
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ture infuminata, when, to quote the langaage of a well-known anihor, 
** their little pnddle of invention has been nsed dry." I cannot conoeiye 
what resemblance it is supposed to bear to an appendage found in 
another sub-kingdom, and whose Unction is so much unknown, that of 
two of the most distinguished physiologists of the day, one thinks it little 
more than a mass of muscles, — ^the ol^er that, most probably, it is the 
part in the male homologous with, or representing, the uterus of the 
female. 

B. The^generative organs of the nudibranchiata, which have been so 
exquisitely delineated by Messrs. Alder and Handcock, bear on the 
whole so great an analogy to those of the pulmonifera, that it is veiy 
likely, as the sperm and germ producing organs are isolated in tii^ 
former, so are they in the latter. The vas deferens in helix, with its 
continuation, the testis, which is attached to the border of the uterus, 
holds the place of the greatly elongate corresponding vessel in eolis, 
here being, however, less distinction or separation of parts. 

EXPLANATION OF PLATE Vm. 

A. The entire reproductive apparatus, natural size — a, album^i 
gland ; e, ccBcum ; dy dart-sac ; o, ovary ; (w, oviduct ; p; penis ; on, 
outlet ; V, vagina ; t^m, multifid vesicles ; «, sperm-sac ; ed^ spermatheca- 
duct ; tf testis ; «, uterus ; vd^ vas deferens. 

B. Yertical section through the dart-sac, enlai^ed, representing the 
follicle, papilla, dart, protective valve, and orifice of vagina. 

C. Outline view of the testis, greatly magnified. 

D. A lobule of the ovary, enonnously enlarged, exhibiting the ab- 
sence of included lobule, and the isolated zoosperms at the aperture. 

E. Transverse section through the stilette, exhibiting the trenchant 
outline and central perforation. 
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XXI. — Ow THE OccuEEENCE OP THE Snowt Owl {Nyctea nivea) us the 
CoTOTT Mayo. By Alpbed Newton, M. A., Fellow of Magdalene 
College, Cambridge," F. L. 8., &c. 

[Bead before the Natural Hutoiy Society of Dublin, January 4, 1861.] 
As the snowy owl is stated by the late Mr. William Thompson, in 
his admirable work on the ** Birds of Ireland^' (i. p. 95), to be '' a very 
rare winter visitant" in that country, a record of the capture of one 
which I lately had the pleasure of seeing, may not be unacceptable to 
the MoQibers of the Dublin Natural History Society. The bird I speak 
of was obtained at Bally coyey, in the County Mayo, on the estate of 
Mr. George dive, Under-Secretary of State for the Home Department, 
and, as £Eff as I could ascertain, somewhat late in the autumn of 1859. 
When first obserred, it was sitting on a bog, and was approached with- 
out difficulty. The man who found it had no idea what it might be, and 
shot at it, wounding it slightly, but sufficiently to enable him to catch it 
alire. It soon recovered from the injury, and lived contentedly in a roomy 
cage until the beginning of October last, when, at my suggestion^ Mr. 
CUve presented it to the Zoological Society of London, in whose gardens 
I saw it a week or two since, enjoying the society of a fellow-prisoner of 
its own species, which was obtained in Unst, the northernmost of the 
British islands, and which has been for many years in the Society's pos- 
session. I was told by the man who looked after Mr. Clivers bird, that 
it moulted its feathers towards the end of the summer; and it certainly 
was in beautiful plumage when I saw it at Bailycovey, the last week in 
September. I may perhaps be permitted to add that, as far as my own 
knowledge extends, we are without any certain information respecting 
the change or changes of plumage in this species, and I believe l&at any 
person who could j^mish reliable facts bearing on the subject would be 
doing good service to ornithology. ^ 

""^ — - - » 

ICXTT On the OcCTTBEEirCE OP THE SpOON-BiLL IN THE CoiINTT CoSX. 

By E. P. Williams, M. K. I. A. 
[Bead before the Natural History Society of DabUn, February 1, 1861.] 
Ik presenting to the Society these fine specimens of PlataUa leueorodia, 
or white spoonbill, I am aware that I cannot add anything new to the 
accounts already published in the several works on ornithology ; but it 
may, however, interest the Society to enter into some details as to the par- 
ticular birds in question. For two of the specimens we are indebted to my 
relative, Kichard Quin, Esq., of Firgrove, Innishannon, County Cork. The 
village of Innishannon stands on the left bank of " the pleasant Bandon, 
crowned with many a wood," which rises from the river to a considera- 
ble elevation, feeing the rocky hill clothed with wood, which, on the 
opposite side, rises nearly perpendicularly. Along both sides of the 
Bandon, there are alluvial flats, which above Innishannon form rich 
pasturage for cattle in the bends of the river; at one of which, opposite 
Firgrove, Mr. Quinn (1846) shot the fine specimen of the Canada goose 
{Anser Canadensi8)y which is in the museum of the Society ; below In- 
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Bishannony whether it be from want of improvement, or firom being at 
a lower elevation, these flats extend to a considerable length and breadth, 
nearly to Kinsale, where the river enters the sea. In very high tides 
and floods they are partially submerged ; about three miles down the 
river from Innishannon lies Shippool marsh, adjoining Shippool Castle, 
a very old seat of the Herrick family. 

Early in December last year, while looking for snipe on the marah, 
Hr. James Herrick fell in with a flock of four spoonbills, of which he shot 
one ; of this I had immediate notice ftom Mr. Quin, for I had previously 
requested him to be on the look out for rare birds, the river near Kinsale 
being celebrated for the number of water- fowl and waders that frequent 
it. I wrote to him to endeavour to secure it, if it was really a spoon- 
bill, and not the shoveller duck (Anas clypeata\ which is often so-called ; 
the result was, that Mr. Herrick most kmdly presented it at once. For 
some days after, two were seen, and Mr. Quin was indefatigable in try- 
ing to secure them for me ; but, owing to their wildness, it was very 
difficult to approach them. He, however, succeeded in shooting one 
(the specimen which I have had set up with expanded wings, to show 
the peculiar black shafts) ; the other he wounded ; but on account of the 
extent of slob uncovered by the receding tide, it escaped, and has not 
since been heard of; it probably died, and was carried away by the 
winter's floods, whidi in the Bandon are very powerftil on the fall of the 
tide, which rises to a considerable height, and pushes its waters as tax 
as Innishannon Bridge. 

About the same time, another was shot by Thomas Hungerford, Esq., 
of the Island, Clonakilty, County Cork, which he has also present^. 
These three birds were immature males, and, I presume, birds of the se- 
cond year ; what impresses me with this idea is, that I leam three other 
specimens have been sent to Mr. Glennon, of Suffolk-street, to be pre- 
served, all of which were males; they were smaller, and not so white as 
the specimens before you ; they are probably of the same age as the 
living specimens which may be seen at the Zoological (hardens. 

On consulting Mr. YarrelPs work, and others relating to the spoon- 
bills, it will be found that considerable diflcrences are apparent between 
the immature and adult bird, the most remarkable of which is the crest 
or mane of elongated feathers of the occiput and neck in the adult birds. 
In the present specimens, there is but a v^ry partial elongation; the 
colour of these is altogether white, except the shafts of the wing feathen ; 
but in the adult a band of buff feathers covers the breast, extending up- 
wards. The colour of the eye of the young birds is ashey-grey ; in the 
adult it is orange-red ; and probably the same takes place in the eyes of 
other birds that, when matim, are of a bright red or yellow, as in the 
case of the Eg^'ptian goose, &c. We are told, also, there is a cere round 
the eyes te the base of the beak, which, in the immature birds, is covered 
with feathers. 

Fortunately for information, these birds all fell into the hands 
of inquiring observers, by whom it was thought advisable to examine 
the contents of the stomachs, so as to find out on what these birds sub- 
sisted during a season the most inclement we hare had for several years, 



WILLIAMS — 0CCI7KRENCE OF THE SPOON-BILL IN THX CO. COBK. 181 

in spite of which the birds were in fine condition. In the works that I 
have been able to consult, the food is set down as smaU crostacea, mol- 
luscs, spawn of fishes, &c, but in none, except Morris, who says, ''in 
addition, they eat grasses and the roots of plants," do I find any mention 
of what all these birds' stomachs contained, Tegetable matter, probably 
some of the marsh grasses ; no traces of Crustacea or animal matter were 
fonnd. Now, looHng to the conformation of its beak, armed with a 
sharp broad nail at tiie end, I do not see why vegetable substances 
should not form a portion of l^eir food, as in the case of the duck tribe, 
the palate and sides of whose beaks are not very dissimilar ; and therein 
perhaps we may find a provision of nature by which the bird, in the ab- 
sence of more fitvourite food, may adapt itself to altered circumstances; 
the breast-bones of these birds are produced before you ; but I regret I 
am unable to exhibit the trachea, which are very 'remarkable, but, 
owing to some misunderstanding, tiiey were not preserved. The fine 
plate in YarreU's ** British Birds,'* showing the peculiar figure of 8 con- 
tortion, will, however, supply the deficiency, and enable the Members to 
observe its peculiarity. 

In the work of the late Mr. Thompson, we find records up to 1846 
of those shot in Ireland; but I suspect others, as well as of many birds 
considered extremely rare, but not so, are, from the non-observant habits 
of our country gentlemen, altogether overlooked. I have heard that 
Dr. Harvey, of Cork, is aware of one shot in that county in 1859, and 
another at Westport ; another was shot at the mouth of the Boyne, about 
the year 1854, by Eeynolds, warrener to James Brabazon, Esq., of Mor- 
nington, but unfortunately not preserved, although lying for some time 
in &e kitchen, and finally thrown out. 

It would seem remarkable, that in the accoimts published of the se- 
veral captures, all the instances are on the sea-board, none in the inland 
counties, although extensive lakes and marshes abound, the resort of 
birds feeding similarly. The records of Thompson show that in 1 808 one 
was shot in the Co. Antrim ; two in Donegal in 1887 and 1 838 ; one in the 
County Dublin, near Malahide (the specimen in the Society's collection), 
in November, 1841 ; one in the Co. "Wicklow, in October, 1844; three 
in the Co. Wexford, in 1836, November, 1844, and in July, 1840 ; three 
in the Co. Waterford, in 1829, 1843, and 1845 ; two in the Co. Kerry, 
in 1832 and 1846 .- to the foregoing list, those shot in the Co. Cork are 
now added. The question why this should be I leave to those naturalists 
who have devoted their attention to the migration of birds. Were these 
birds on their southward flight to more genial climes ? How is it to be 
accounted for that all were males ? We learn that the spoonbills' nests 
only contain four eggs. Can the four alluded to have been all of the same 
nest — and the three others, sent to Mr. Glennon, have been also from 
one nest, as they appeared to be nearly identical in plumage ? Or, do the 
sexes separate in the winter time, again to re-unite when the pairing 
season arrives? 

I learn that when these birds were shot, the weather was mild ; but 
previously there had been north-easterly gales, and they might have been 
returning from their breeding places in the North of Europe. 
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Some years ago, I had three of these birds alive, which were at first 
kept in a small enclosure, and subsequently enlarged on the ponds at 
Drumcondra Castle, which were wired around ; they throve very well, 
wading along the edges, feeding on various substances, and with the 
waterfowl on a mixture of bran, potatoes, and oats ; I do not recollect 
that anything else was supplied to them : after some time they escaped, 
but how I cannot tell ; one thing I particularly remember, that it was 
very unpleasant to handle them, from the very disagreeable odour at- 
tached to them ; and that they were covered with parasites, which ran 
about on the hands, if the birds were laid hold of. I shall now conclude 
by urging on the Members to exert themselves among their friends in the 
country, by which means many rare objects of natural history may be 
secured, and thus complete our museum of natural history. 

XXni. — ^Tables and Diagrams eelative to the Bain-fall as ob- 
SEBVED in the MAGNETIC Obseevatobt OF Tbinitt Colleoe. By the 
Bev. Joseph A. Galbbaith. (Plates IX., X.) 

[Bead before the Soyal Irish Academy, Monday, February 25, 1861.] 

Table I. gives the annual and monthly rain-falls for the last ten 
years, 1851-1860. 

Table 11. gives the monthly rain-Mis of the ten years (1841-1850) 
as compared with those of the last ten years (1851-1860). 

The numbers for the first ten years are taken from Dr. Lloyd's ac- 
count of the Meteorology of Ireland, voL xxu. of the Transactions of the 
Academy. 

From this Table it appears that the mean rain-fall at Dublin for 
twenty years (1841-1860) = 29-02 inches. 

Table III. gives the distribution of the rain-fall, according to the 
seasons, for ten years (1851-1860), from which the following mean va- 
lues are obtained : — 

Spring (March, April, May), . . . . . 6*33 

Summer (June, Jidy, August), 7*81 

Autumn (September, October, November), . 7*73 
"Winter (December, January, February), . . 6*76 
In computing these mean values, the rain-falls for January and 
February, 1861, as taken from the day-book of the Observatory, were 
used as follows : — 

January, 2*18 

February, 3 67 

It may be observed that the month of February, 1861, has been the 
wettest February for the last twenty-one years, the rain-fall being more 
than double the average amount. 

Table IV. gives the number of dry days in each month for the last 
ten years (1851-1860), In this Table a day is counted dry if the rain- 
fall is less than a hundredth of an inch. 

Average number of dry days in the year =191*6 
Average number of wet days in the year = 173*4 
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During the last ten years there have been only twenty-three days on 
which the rain-fall has exceeded one inch, and only thirty-three days on 
which it has exceeded seven-tenths of an inch. The heaviest rain-fiEdl, 
amounting to 1*78 inch, occurred on the 1st of April, 1853: The two 
wettest consecutive days were 27th and 28th of September, 1856, on 
which 2*72 inches of rain fell; 1*31 inches on the 27^; and 1*41 inches 
on the 28th. 

Plate IX. represents the rain-fidl for twenty years, from 1841-1860 ; 
the ordinates which represent the depths of rain are drawn to a scale of 
one-tenth. 

Plate X. represents Kirwan's observations on the rain-fall in Dublin, 
as observed at his house in Cavendish-row, from 1792-1808. These 
observations are to be found in volumes v., vi., vii, viii., and x. of the 
Transactions of the Academy. There seems to be no record of the year 
1793. 

The rain-gauge of the Magnetic Observatory is circular, having an 
orifice of 12 inches, and is placed on the flat roof of the Observatory, 
which is 17 feet above the level of the ground. 

Table I. 
Itain-faUfar ten years^ 1851-1860. 



Tean. 


Jan. 


Feb. 


Ifar. 


Apr. 


May. 


Jane. 


July. 


Ang. 


Sept 


Oct 


Not. 


Dec. 


TotaL 


1851 


5-28 


0-49 


2-88 


1-77 


1-81 


2-71 


8-48 


2-01 


1-81 


3-27 


1-01 


0-88 


26-40 


1852 


8-20 


2-72 


0-61 


1*28 


2-85 


709 


1-96 


827 


2-69 


346 


7-43 


4-10 


4016 


1853 


2-75 


2-16 


1-63 


8-81 


1-04 


1-91 


2-73 


1-93 


2-89 


4-32 


1-69 


2-60 


28-96 


1854 


8-83 


0-76 


0-67 


0-40 


2-43 


8-98 


2-29 


1-24 


0-91 


1-64 


3-15 


2-60 


23-84 


1855 


1-24 


2-88 


1-50 


0-59 


1-74 


1-92 


3-68 


2-74 


1-34 


4-83 


1-41 


1-65 


25-47 


1856 


2-64 


1-98 


0-77 


1-58 


5*49 


2-40 


1-41 


2-60 


3*88 


2*03 


0-65 


2-55 


27-98 


1867 


2-66 


1-80 


818 


8-96 


1-48 


8-28 


1-65 


1-20 


1-57 


2-66 


1-79 


0-44 


2511 


1858 


1-04 


1-08 


1-14 


508 


1*64 


1-87 


8-34 


1-66 


302 


8-81 


1-88 


306 


27-07 


1859 


1*43 


100 


2-69 


3-99 


0-68 


1-24 


1-35 


1-92 


3-01 


1-62 


3-24 


3-21 


25-28 


1860 


4-16 


0-84 


2-57 


2-62 


312 


4-59 


2-43 


4-75 


2-65 


2-27 


2-90 


317 


8606 


Mean 


2-82 


1-60 


1-70 


2-51 


218 


8-04 


2*43 


2-83 


2-83 


2-94 


2*46 


2-43 


28-68 



Table II. 
Monthly rain-faUsfrom 1841-1850, compared with those from 1851-1860. 



MeaaValoe. 


Jan. 


Feb. 


Mar. 


Apr. 


May. June, 


July. 


Aug. 


Sept 


Oct 


Not. Dec. 


TotaL 


1841-1850 


2*64 


1-86 


1-90 


2-68 


2-U 2-16 


2-84 


2-74 


2-38 


3-85 


1 

308 2-38 


29-42 


1853-1860 


2-82 


1-60 


1-70 


2-51J2-18 804 


2-48 


2-33 


2-33 2-94 '2-46 12-48 


28-62 


1841.1860 


2-78 


1-68 1-80 


2-54 2 12 2-60 

1 1 


2-39 


2-64 


2-82 316'2-75'2-40 

1 1 -i 


29-02 



Mean rain-fall for twenty years (1841-1860) = 29-02 inches. 
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Table III. 
DistnbttHon qfrain-faU according to the seasons. 



Teva. 


1 


1 


i 


1 


1861 


5-46 


8-19 


6 09 


6-80 


1862 


4-24 


12*82 


18-58 


901 


1868 


6*48 


6-57 


8-40 


7-18 


1854 


8-50 


7-47 


5-70 


6-67 


1865 


8-83 


8-84 


7-58 


6-22 


1856 


7-84 


6-41 


6-66 


6-51 


1857 


8-67 


6-13 


6-01 


2-61 


1858 


7-86 


6-87 


7-71 


5-49 


1859 


7-26 


4*51 


7-87 


8-20 


1860 


8-81 


11-76 


7-82 


9-02 


Heu, 


6-88 


7-81 


7-78 


6-76 



Table IV. 

Number of dry days in each month, with their average for ten years. 

[N. B. — A day U counted diy if the rain-fall is leas than the hondiedth of an inch.] 



Yean. 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


day*. 


Wet 
daya 


1851 


8 


19 


10 


17 


18 


16 


16 


9 


24 


16 


17 


21 


191 


174 


1852 


18 


18 


26 


25 


18 


8 


21 


14 


16 


15 


11 


8 


188 


177 


18^8 


12 


12 


15 


23 


20 


17 


18 


28 


19 


11 


15 


14 


184 


181 


1864 


7 


11 


88 


23 


16 


15 


16 


16 


21 


14 


11 


11 


184 


181 


1855 


16 


9 


18 


22 


16 


14 


16 


14 


20 


18 


21 


16 


195 


170 


1856 


7 


18 


25 


16 


16 


16 


17 


16 


11 


20 


25 


18 


198 


167 


1857 


14 


16 


14 


7 


22 


19 


15 


19 


15 


16 


21 


20 


198 


167 


1858 


21 


20 


20 


14 


17 


21 


16 


20 


16 


16 


21 


11 


218 


162 


1859 


20 


18 


13 


14 


26 


22 


21 


16 


11 


17 


18 


18 


204 


161 


1860 


7 


18 


9 


16 


12 


8 


20 


9 


18 


14 


16 


14 


161 


204 


Arer.i 






























no. off 
dry 4 


12-5 


14-4 


17-3 


16-7 


180 


15-5 


171 


16-6 


171 


15'2 


171 


151 


191-6 




days.; 






























Arer.) 






























naofl 
wet 1 


18-5 


13-6 


18-7 


188 


18-0 


14-5 


18-9 


15-4 


12-9 


16-8 


12-9 


16-9 




178-4 


dayi.^ 
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XXrV. — On Clairaxtt's Theorem. By Professor Hennesst, F. R. S. 

[Read before the Bojal Irish Academy, February 25, 1861.] 

Lapla.ce has shown that this theorem follows whatever may he the 
density of the interior parts of the earth, provided it consists of similar 
concentric strata, and that the form of the outer stratum is ellipsoidal. 
In the "Philosophical Transactions" for 1826, Mr. Airy (the present 
Astronomer Eoycd of England) has presented an equivalent result; more 
recently, Professor Stokes has shown that we can deduce the law of va- 
riation of terr^trial gravity without any hypothesis whatsoever as to the 
earth's interior structure. He assumes merely that its surface is sphe- 
roidal, and that the equation of fluid equilihrium holds good at that sur- 
face. In vol. vi. of the " Camhridge Mathematical Journal," Professor 
Haughton presented a demonstration, founded upon the same assump- 
tions as those of Professor Stokes, and in which he uses certain propo- 
sitions relative to attractions which had heen enunciated hy Gauss and 
Mac Cullagh. While studying thela hours of those mathematicians, it 
apx)earedto me that the question could he entirely divested of the hydro- 
statical character, and that Glairaut's theorem may he directly deduced 
from the equations to the normal of any closed surface, without any 
considerations as to the physical condition of the matter forming that 
surface. Thus every surface concentric with the earth, and perpendi* 
cular to gravity, will possess the property of exhihiting this relation in 
the intensity of gravity at its various points. 

Let Xf Y, Z represent the components parallel to the rectangular 
axes of the forces hy which a point is retained at rest on a given surface 
whose equation is Z = 0. Then from the equations of the normal we have 

ax ay ax dz 

when the resultant of these forces is perpendicular to the given surface. 
If we represent hy F the potential of the earth on the particle in ques- 
tion, hy IT the angular velocity of rotation, we have 
^ dV , ^ dV ^ ^ dV 

and the ahove equations hecome 

dy dx dx dy \ dy dx) 

dVdL ^ dVdL ^^^dL 
d» dx dx dz dz' 

If, in conformity with General Schuhert's* recent determinationB, we 
assume the earth's surface to he that of an ellipsoid, with three unequal 
Bxes, we should suhstitute for L 



* Memoires de T Academic Imperiale des Sciences de St. Petcrsbourge, vxr aerie, tome i. 
VOL. I. V, Q. J. 9. 2 B 
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or 



da?" ««' ^"^ ft"' di '^ «*^ 



whence we have 

*** "5 — **^ "5^ " ^'^^ (**"**)> ^® T" •" ***'Ai " <^''^*»- 

Each of these partial differential equations can be easily int^rated, and 
the value of K, finally obtained, is equivalent to the equation of fluid 
equilibrium; or 

Let represent the complement of the latitude, and ^ the longitude, 
counted from the meridian of the greatest axis, then s = roos0, x-r 
sin ^ cos 4>, y= r sin sin 0, and 

r+ !^ sin '^ = G 

In the case of an ellipsoid having the ellipticity e, we have, neglecting 
small terms, 

r-a{l-0 cos*^). 
From these equations, and from the properties of Laplace's ftmctions 
into which T can be expanded, an expression can be obtained of tiie same 
kind as that deduced by Professor Stokes from his own and Gauss' the- 
orems relative to attractions. 



XXY. — Oir THS Stobh of the 9th of Fbbjehtabt, 1861. By the Ext. 

Saktjxl HAroHTON, F. R S., Fellow of Trinity College, Dublin. 

(Platb XI.) 

[Read before the Royal Irish Aeademy, on Monday, Febnuury 25, 1961.] 

On the 11th instant I expressed to the Academy my opinion, that the 
disastrous storm of the 9th. instant was not a Cyclone, and that its oc- 
currence could not therefore be predicted from barometarical observations 
made in a single locality. Further inquiry into the circumstances of 
this storm shows that this opinion was correct, and that it constitutes an 
admirable example of Dove's second kind of storm, outside the limits of 
the Trade winds (Ueber das (^esetz der Sturme, p. 48.) In this class 
of storms, there is a direct opposition between the S. W., or equatorial 
current, and the IT. £., or Polar current, of air ; there is generally a 
succession of non-cyclonic gales, N. R and S.W.; and when the S. V. 
wind gives place to the N. £., there is a rising barometer and minimum 
temperature corresponding to the time of the storm. The following 
facts place the peculiar andnon-oyolonic character of this storm beyond 
all doubt. 
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Dublin. — In thia dty a wave of atmospheric pressure oocQired, of 
8 days, 4 hours' duratioDy the two crests of the ware heing — 
Ist crest, Feh. l^ 22*" ; Barom. = 30-70 in. 
2nd crest, Feh., 10** 2^ ; Barom. « 30*48 in. 
And the hollow of the wave heing — 

Feh. 5^ 2^ ; Barom. = 29-00 in. 
The gale or storm occurred of maximum violence, — 

Feb. 9* 22\ velocity 24 miles per hour. 
The accompanying Table shows all the circumstances of the week 
preceding the storm : — 

Magnstical Obsekvatobt, Trinitt Colleox, 1861. 



1 




Direction of Wind. 


110 A.M. IP.K. 


6p.if. 


10 p. K. 


10 A. K. 


1 P.M. 


6 p.m. 


10 P.M. 


1, . 


29-870 80 061 


80-467 


80*696 


N.W. 


N.W. 


N.W. 


W.N.W. 


2, . 


80-724 30-674 


80-628 


80-690 


S.W. 


s.w. 


aw. 


aw. 


4, . 


29-836 1 29 -820 


29-790 


29-718 


W.&W. 


W.8.W. 


aw. 


a aw. 


6, . 


29 -278 


29-168 


29-068 


29-029 


& 


8. 8. W. 


a aw. 


a a w. 


«, . 


29-040 


29-068 


29-216 


29-287 


8. S. W. 


aw. 


aw. 


aw. 


7, . 


29-482 


29-468 


29-686 


29-626 


8.W. 


W.S.W. 


w. 


w. 


8, . 


29-704 


29-700 


29 718 


29-736 


N. 


N. 


N.N.E. 


N.N.E. 


»,* 


29-982 


80-048 


80-228 


80-316 


N. N. E. 


N.N.E. 


N.E. 


N.E. 


11, . 


30-180 


80 087 


29-990 


29-929 


N.E. 


N.E. 


E. 


aE. 


12, . 


29-707 


29-670 


29-610 


29-686 


N.E. 


E.N.E. 


aE. 


aE. 


18, . 


29-788 


29-781 


29-879 


29-932 


S.E. 


8.BL 


aE. 


aE. 


14, . 


29-880 


29-746 


29-669 


29-602 


& 


8.aE. 


aaE. 


aaE. 


15, . 


29-426 


29-868 


29-888 


29-877 


S.S.E. 


8. 8. E. 


aaE. 


a a E. 


16.. 


29-668 


29-631 


29-638 


29-641 


S.W. 


8.S.E. 


a 


a 


18,t. 


29-609 


29-611 


29-488 


29-871 


S.K 


aE. 


as. 


as. 


1», . 


29 102 


29-242 


29-472 


29-472 


«. 


8;w. 


a 


aaR 


20, . 


29-166 


29-168 


29-166 


29 088 


S.S.E. 


a aw. 


8. 


aaE. 


21,J. 


29-187 28-964 28-969 


29 190 


S. 


as. 


w. 


a aw. 


22, . 


29-461 29-626 


29-672 


29-604 


S. 8. W. 


8. 8. W. 






2a. • 


29-740 


29-768 


29-896 


29-982 










25, . 


80-296 


80-244 




' 











* 8U>rm at Dublin from N. N. E. 8aiDe point throughout. Velocity of wind, 24 
tee per hoar. 

t Oale at Drogheda, Dublin, Duomore East, and Pensanoe, from 8. E. Same point 
throogfaont. 

{ Storm in liondon, Chichester, and Plymouth ; gale in Dublin at midnight. At 7 p.if . 
in London the preeeure was 86 lbs. per foot. 

Wind in Dublin at same point throughout, — S. 8. W. 
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From this Table it also appears that the equatorial wind (S. W.) 
contmued from the 2nd of February, to the evening of the 7th of Feb., 
when it gave way to a West wind, then a North wind, and finally settled 
at 10, p. M., of the 8th, into a N. N. E. polar current, at which point it 
held throughout the storm, which reached its maximum twelve hours 
after the N. N. E. wind began to blow. On the night of the 9th of Fe- 
bruary it blew from the N. E., and so continued for 40 hours afterwards. 
The temperature, during the prevalence of the S. W. wind, and falling 
barometer, was mild, and the air damp, producing a feeling of closeness, 
fix>m the vapour present in the air. For eight days previous to the mi- 
nimum height of the barometer, the mean temperature was 49*^*7 ; while 
during the three days following the minimum of the barometer, the mean 
temperatures were — 

Feb. 7, at 10 A.M., . . 42°-5 . 

,, 8, ,, „ . . 40 '8 

„ 9, „ ,, . . 35 1 maximum of gale. 



Mean, . . 39o-4 

This shows a rising barometer, a falling thermometer, reaching a 
maximum and minimum, respectively, at the time of the storm ; and on 
the 8th and 9th of February heavy hail showers fell at intervals. Such 
a phenomenon cannot by possibility be confounded with a Cyclone, which 
has a minimum barometer just before, and in the middle of the storm, 
and no such relation of the gale to temperature as Dove has pointed out 
in the class of storms to which that of the 9th of February unquestion- 
ably belongs. The storm of the 9th was also only the first of a series, 
arising from the same cause, viz., the direct and non-cyclonic collision 
of the equatorial and polar currents of air. 

I have drawn iiji Plate XI. the curve of Barometric Pressure at 10 a. v. 
and 10 p. M. for the week preceding the 9th of February, and also the 
curve of Temperature at 10 a. m. during the same period. These curves 
show at a glance that the storm occurred on the maximum of pressure 
and minimum of temperature ; that the rising barometer occurred with a 
wind shifting from S.W. by W. and K. to N. E., and that the curve of 
temperature is inverse to the curve of pressure. Combining these facts 
with the feet that the wind continued for twenty hours in the N. N. E., 
and for twenty hours more in the K E., the storm occurring during the 
first of those periods, I believe it impossible to suppose that any Cyclonic 
movement could account for such a combination of circumsiances. The 
succession of gales from the 9th to the 21st of February was due to the 
Equinoctial gales aniving this year before their time, as is indicated by 
the high temperature and great moisture of the month, and by the ex- 
cessive rain- fall, occjisioned by the conflict of the polar and equatorial 
currents, unusual at so early a period in the year. 

A second gale occurred on the night of the 1 8th, which was felt se- 
verely at Drogheda, Dunmore East, and Penzance, and caused the loss 
of several vessels ; at all three places the wind blew steadilv from the 
S. E. 
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A third storm has been reported from London, ChicheBter, Plymouth, 
and other places, on the evening of the 2l8t of February. It was felt 
in Dublin early on the morning of the 22nd, from the S. S. W., but not 
severely. At 7 p. h., in London, it was at its height, and is said to have 
reached 36 lbs. per foot; and it had sufficient force to blow down the spire 
of Chichester Cathedi^al. 

According to Dove's theory, these two storms are supplements to 
the storm of the 9th, and not distinct cyclonic movements. 

Limerick, — I have ascertained from a respected correspondent in this 
eity, that the barometer was rising slowly and steadily on the 3rd and 
4th ; during the night of the 4th it rose rapidly, and on the morning of 
the 5th it was over 30-5 inches. On the evening of the 5th, it began 
to Ml, and continued to do so until the 9th; when the storm occulted 
at Dublin, at which time the barometer in Limerick stood at 29 inches. 
There was no storm felt in Limerick. It thus appears that the atmo- 
spheric curve in Dublin was the inverse of that in Limerick ; and that on 
the mornings of the 5th and 9th there was a difference of pressure in 
these cities of above one inch, in opposite directions. Although the ba- 
rometer in Dublin or Limerick alone would not have enabled 6m ob- 
server to predict a storm, yet any person acquainted with the condition 
of the barometer at both places might fairly have expected rough 
weather fix)m the N. E., such as actually occurred on the morning of the 
9th of February, in Dublin. 

Mr. Haughton then read to the Academy the following letter from 
Mr. Bobert H. Scott:— 

" 18, Suffolk-street, February 22, 1861. 

*' D£AR Mb. Haughton, — I see by your remarks at the last Meeting 
of the Boyal Irish Academy, that it is your opinion that the storm of the 
9th instsmt could not have been predicted from observations of the ba- 
. IOmeter here in Dublin. I think, therefore, that it may interest yau to 
compare the behaviour of the barometer and thermometer in the British 
Islands during the past month with the records of their behaviour 
throughout Europe in 'seasons similar to the present. You are aware 
that Professor Dove, in his Law of Storms (Berlin, 1857), whom I 
quoted in a letter to ' Saunders' News-Letter/ on the 12th, classifies all 
storms under three heads. 

" I. Cyclones. — Arising within the zone of the trades from the in- 
terference of the return wiOi the normal current. ' 

'* II. Gales. — Arising outside these limits, frx>m the meeting of the 
two currents (equatorial and polar) blowing in directions opposite to 
each other. 

'' III. Gales arising from the* lateral interference of these currents 
when they are, as is frequently the case, flowing m directions opposite 
to each other in parallel channels. 

"The first class is folly treated of by the late General W. Reid. 
Cyclones are always preceded by a fall of the barometer; and the direc- 
tion of the wind changes according to fixed laws during their continu- 
ance. 
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'' The second class cannot be predicted by insulated observations at 
any one point, bat requires a large amount of data obtained £n>m loca- 
lities scattered over a wide area of country. They are indicated by the 
co-existence of a high barometer and low thermometer over the eastern 
portion of that area, while to the westward the instruments show great 
rarefaction of the air, and a mild temperature. In this case there is 
usually a succession of alternating N. E. and S.W. gales, separated by 
some days from each other. Thert is no rotation of the teind during 
these storms. 

'' The third class is rare. It arises from the fact that when the po- 
lar and equatorial currents are flowing in parallel channels, the latter 
will assume a more westerly direction than the former does easterly, 
owing to their friction against the earth's surface. There will, there- 
fore, if the equatorial current He to the southward, be a partial yacuum 
in it, and a liability to a N. W. storm, during which the barometer will 
rise ; or, if the polar current lie to the south there will be a cyclone ge- 
nerated in it. 

'' If you will allow me to quote two cases from Boyc's ' Mean Tem- 
perature for every five days' (Fiinftagige Mittel, Berlin, 1856), I 
think that you wiil see that I may be justified in referring tihe storm in 
question to Dove's second class. I shall take the winters of 1850 and 
1855. 

*'The cold in the north of Europe in January, 1850, was very in- 
tense, and reached a maximum about the 20th of the month This in- 
tensity was only felt at the stations situated at a low level, as the tem- 
perature at the Brocken, at an elevation of 3500 ft., was 28* P. above 
wliat it was at Heiligenstadt, twenty miles S. W. from that monntain. 
The barometer stood 9 Hues above its mean level, along a line from K6- 
nigsberg to Prague. On the same day there was a barometric minimiiin 
of 8*5 lines at ^orth Salem in the state of New York. In this case we 
find the oscillations of the barometer, and the accompanying storms of 
wind and snow at Vienna. From the 19th, on which day there was a 
violent snow-storm, it rose 15 lines in two days, and the thermometer 
sunk to - T^' '6 E. On the 23rd the barometer fell again rapidly, and a 
N.N.W. storm, accompanied by a snow-fall of unusual magnitude en- 
sued. In this case, we have at Vienna, lying on the line of contact of 
the two areas above referred to, a N.W. storm preceded hy a fall of the 
barometer, 

*^ On the other hand, E. storms, accompanied hy a rising barometer, 
are recorded on two occasions in the winter of 1855-56. 

'' The autumn of 1 855 was very warm and wet in the Mediterranean, 
while in the North of (Germany it was marked by its extreme dryness, 
up to the end of October. In the middle of December the barometer 
rose to a great height over the whole of North Germany, the temperature 
sinking proportionably. From the 18th to the 2l8t a violent N. E. 
storm raged in the Black Sea, the Caledonia was lost at Sebastopol, 
and a fleet of ships were wrecked at the Sulina mouth of the Danube. 
Simultaneously with it there set in a violent S. E. storm in the British 
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Channel, and on the aouth coast of Irdand, while the lowest tempera- 
tore at Qreenwich was felt on the 22nd. Hence we see that the polar 
current had gradually forced its way to the west. This barometric 
maximum was succeeded by a minimum on the 8th of January, 1856, 
at which time a violent N. E. storm was felt over the greater part of the 
United States. In Europe a second maximum occurred on the 18th, 
and its adyent was marked by a N. E. storm and sudden fall of tempe- 
rature on the lower Danube. After this violent S. W. gales set in on 
the south coast of France and Spain, and the fall of the barometer was 
the precursor of a long spell of warm weather. 

'' In the case of &e present winter we have had here in Ireland a 
low barometer and very mild weather, while in England the firost conti- 
nued with uodiminished intensity. We were, therefore, as I think, in 
the position described by Professor Dove, p. 289 : — 

'' ' Should the barometer oscillate, and yet the air remain at rest, 
the cause of the disturbance is at some distance. At times, iu winter, 
the southerly current maintains its ground over a large area to such an 
extent that the air is delightMly nuld, the barometer being low mean- 
while. In this case there is somewhere in the neighbourhood a district 
where the barometer is high, and the weather very cold. This cold air 
may then suddenly force iU way into the rarefied air in its neiyhbourhood, 
as a storm, eausiny the barometer to rise rapidly.' 

'' I need not say that these views are an attempt to represent the 
published opinions of Professor Dove, under whom I have studied ; and I 
cannot better conclude this letter than by giving you a confirmation of this 
theory which I have lately met with; it is from a paper by M. Spassky, 
entitled, 'ITote sur la temp^te d'hiver, &c., &c., entre le 9-11 Dec., 
1850.' In explanation, I may say that there was on the 23rd of that 
month a barometric maximum in Europe, and a simultaneous minimum 
in America, followed by a violent snow-storm. This had been preceded 
by a minimum in Russia on the 6th, and a storm on the 9th. The nar- 
rative proceeds — ' This storm lasted firom thirty to forty-eight hours, be- 
tween the 9th and 11th, without intermission. Before the gale it had 
been thawing; but the first gust caused the thermometer to fsdl 15* or 
20" B. below Zero, so that persons who were out of doors fell dead, 
bdng lost in the driven snow, some close to their own doors. After the 
storm, 311 persons were found frozen to death in the Government of Ea- 
longa, 140 in that of Tula, and 39 in the district of Kursk. It is pro- 
bable that many more are as yet undiscovered, owing to the depth of 
snow. Houses were blown down, and even horses yoked to the deighs 
were frozen to death. This atmospheric revolution was the result of 
the struggle between the two currents of air, by means of which Profes- 
sor Dove's theory enables us to explain most atmospheric phenomena : 
and yet many physicists continue to dispute its tnith, in the face of 
plain proofs like ihe above, which cannot be explained on any other hy- 
pothesis. In order to convince us that all the characteristic phenomena 
of the atmosphere were in exact accordance with Professor Dove's 
theory during this storm, we need only refer to the observations atMos- 
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COW. Before the 6th the Polar current prevailed there, N. wind, barometer 
336*27 lines, and thermometer 14" 5 R. On the 6th the equatorial cur- 
rent appeared, barometer fell 15*53 lines before the 9th; the thermome- 
ter rose 12° 9, and the wind veered through S. to S. W. The polar cur- 
rent, having thus yielded to the first onset, collected its strengtli to force 
its opponent back. On the 9th there was a lull, followed by a north 
wind lasting up to the 11th, during which time the barometer rose 
7'46 Unes, and the thermometer fell 15° 4. On the evening of the 11th 
there was a fresh luU; and on the 12th the equatorial current set in 
again, as is shown by the wind getting roiuad to S. W., the thermometer 
rising above Zero, and the barometer falling 6*06 lines.' 

"Tours very sincerely, 

*' RoBEBT H. Scott* 
" Rev. Professor Haughtony 
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NamM of F(»sQ& 



G«Den. 



Spedea. 



Y.Sand. 
Proper. 



Hacrochefliu imbricatiis, 

,, fimbriatna, 

„ ovalis, . 

„ parallelus, 

„ rectilineas, 

Loxonema brevis, . 

„ coDstricta, 

„ impendena, 

„ palcherrima, 

„ sulcatiila, 

„ aniculosa, 

„ tumida, . 

Phttophaoa. 



Tiirritellji 



Turbo 

LacoiiA 

Natioopsia 



Eoomphala 



acicola, . 

megaspira, 

antaralis, 

tenuistria, 

apirata, . 

antiqua, 

canalicolata, 

dabia, . 

eloDgata, 

neritoides, 

Philliptti, 

plicistria, 

apirata, . 

acutos, . 

flBqaalis, . 

anguis, . 

calyx, . 

catlUas, 

criatatiis, 



n crotalostomua, 

„ elongatoa, . 

„ marginatua, 

„ Deglectos, . 

„ pentangulatnsi 

„ pileopaideii8| 

„ qoadratua, . 

„ rotundatua, 

„ serpens, . . 

n tabulatns, . 

Flatyschiama Cirroides, . 

n Helicoides, . 

vf Jamesii, 

1, zonites, . . 

Pleurotomaria alUvittata, 



Tbllow Sakostoits Oaoup. 



Ar.Li. 



Ar.Sh. 



GarbSL 



LDCBarova Group. 



Lower Calp, 
LL iMld 



u^^ 
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Names of FoflsUs 


Tbllow Sahdbtose Grouf. 


LDUESfiOHB Gaour. 


Genera. 


Species. ^ 


r. Sand. 
Proper. 


Ar. LI. 


Ar.Sh. 


CarlxSL 


Lower 4 
U. ] 


&S. 


Uije, 


Pleurotomaria canaliculata, . 
„ carinata, . . 
„ conoentrica, 
„ conica, . . . 
„ decavata, . . 
filosa, . . . 
Griffithii, . . 
„ Hainesu, . . 
„ lenticala, . . 

„ tornatilis, . . 
Murehisonia elongata, . . 

„ Larcomi, . . 

„ quadricarinata, 
Elenchus antiquns, . . 

„ subnlatus, . . 

SCOTIBRANCHIA AND 

Ctolobbanchia. 

Trochella prisca, . . . 
Fissurella elongata, . . 
Dirinus Bucklandi, . . 
Acroculia angustata, . . 

„ canaliculata, . 

„ carinata, . . 

„ sigmoidalis, . 
triloba, . . . 

„ tnbifer, . . . 

„ vetusta,. . . 
Patella mucronata, 

„ scntiformis, . 

., sinuosa,. . . 
Siphonaria Konincki, . . 
Umbrella lavigata, . . . 
Dentalium inomatnm, . . 

Dtthtra. 

maobotracria. 

Teredo (?) antiqua, . . 
Solenopsis minor, . . . 
Sanguinolites angustatua, . 

,, arcoatus, . . 

„ contortus, . . 

„ costellatos, . . 

„ curtus, . . . 


« 

« 


• 

• 

• 

« 
• 


« 

« 
« 

• 
* 

• 
• 

• 

• 
• 


• 
« 
• 
« 

« 

• 

« 
* 
« 

# 

« 
« 

« 

• 
« 


* 
• 

• • 
• 

* 

• 

• 
• 
• 

• 
• 

• 

# 

• 

« 
» 
« 

« 
« 
« 
« 
# 
« 

« 

• 

# 
« 


• 
• 

« 

« 
• 

• 
« 




, 


• 

• 

• 

• 
« 

• 


»» 
II 


Iridinoides, . 
pUcatns, . . 
radiatus, . . 




• 


0- 
« 






• 

« 
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lOfFoaUs. 



Sjpedet. 



Saogniiiolitei, 



Pandorm 
BdmoDdia (?) 
LntDuia 
Mactm 

Kellia 

Ptaminobia 

l4iciiui 

Un^piiUoa 

Amphidesma 

Cknrtis 

VOUIB 

PnlUutra 



Aatarte 

»» 
Oyprina 
Dooax 
Cardiuxn 
Caidiomorpha 



Pieoroffayn- 
chos 



Cjpricardia alata, 



solcatus, . 
transrenus, 
triootUttts, . 
tunidua, . 
nodatiu, . 
atteouata, . 
deltoida, 
clarata, . . 
compfMBa,. 
priflca, . . 
incraflsatay . 
ovata, . . 
gr^raria, . 
decaaaata, . 
antiqna, 

w 

snbtmiiGatQiD, 
canoellata, . 
ceDtnlia, . 
tennistria, . 
biatriata, . 
craasifltria, . 
elliptica, . 
ovalla . . 
gibboaa, . 
quadrata, . 
Egertoni, . 
priiDigenioBy 
orbicnJare, . 
Aziniformia, 
oomgata, . 
obloDga, 
▼entiicosa, . 

aliformis, . 

annatoay . 

fnaiformia, . 

giganteoBy . 
Hibemicnsy 

inflatiu,. . 

minaz, . . 

nodulosiu, . 

trigonalls, . 



„ (?8edg. 
wkkia) 



oondDna, . 
caneata, 
cylindrica, . 

minima, 
modiolaris, . 
oblonga, 



Tauov SABDfnMim Qaovp. 



proper. 



Ar. Bfa. 



CarlxSL 



Umafon Qaour. 



Lower 
LL 



CalPiOr Upper 
Mid. li. LL 



a 
a 
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THE DVBIJK QUA&TEBI.T J0T7ENAL OF SCIENCE. 



Names of Fosilla. 


TBLZX>W aASDBTOm GROUP. 


Ldostor Gsoup. 


Genera. 


Spedes. 


Y. Sand, 
proper. 


Ar.U. 


Ar.Sh. 


Cartxa 


Lower 
LL 


fisr-ff 


"£r 


Oypricardia qnadrata, . 

„ rhombea, . . 

sinuata,. . . 

„ socialis, . . . 

„ subtroncats, . 

„ tmnida, .^ . . 

Sedgwickia attenuata, . . 

bullata,. . . 

gigantea, . . 

„ globosa,. . . 

Axinus aziniformis, . 

„ carbonarius, . 

centralis, . . 

„ - deltoideos, . . 

„ naculoides, . . 

obliquus, . . 

„ obovatus, . . 

Delabra attenuata, . . 

equilateralis, . 

gregarla. . . 

„ orbicularis, . . 

„ rectangularis, . 

„ securifonnis, . 

Leptodomus fragilis, . . 

seniUs, . . . 

Yeneropis cingulatua, . . 

obsoletus, . . 

scalaris, . . 

Atrachia. 

Nucnla attenuata, . . 

„ birostrata, . . 

„ brevirostris, 

„ carinata, . . 

„ clavata,. . . 

„ cylindrica, . . 
gibbosa, . . 

„ leiorynchus, . 
longirostris, . 

„ oblonga, . . 
Phillipsii, . . 

„ rectangularis, . 
. „ stills, . . . 

f, unilateralis, . 
Area cancellata, . . 

„ fimbriata, . . 
CucnUsa arguta, . . . 

„ tenuistria, . . 
Byssoarca clathrata, . . 

„ coetellato, . . 




• 

• 

• 






• 
• 

• 
* 




• * 

• 
• 
• 

• 

• 

• 
• 

• 

• 

* 

• 

• 
• 
• 
• 
• 

• 




* 
• 

• 

• 
• 
* 
• 

• 

* 
• 

• 






• 

• 

• 
• 
• 






• 

• 
• 
• 


. 




• 
• 

• 
• 
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Names of Fosaila. 



Genera. 



Spedfls. 



Bjssoaica 



Crenella 
Modiola 



Uthodomiis 

Lanistes 

Mytilus 

»» 
Inooeramns 



PoaidoDia 



Meleigrioa 



Pteronites 



ATiciiUt 



PinDa 



laneeolata, . 

obtuBa, . . 

reticulata, . 

semicostata, 

acutirostris, 

amygdalina, 

concinna, 

divisa, . 

lingualis, 

Macadam], 

megaloba, 

palula, . 

sabparallela, 

dactyloidee, 

obtQSiia, 

comptus, . 

Fleming!, . 

laviBsimus, 

orbicularis, . 

pemoides, . 

▼etnstas, . 

Becheri, 

costata, . . 

lateralis, 

membranacea, 

similis, . . 

taberciilata, 

Isvigata, . 

pnlchella, . 

quadrata, . 

radiata, 

rigida, . . 

tessellata, . 

angnstatos, 

latus, • . 

semisulcatuB, 

aolcatus, 

ventricosus, 

aogasta, 

cjdoptera, . 

flabellulum, 

gibbosa, 

infonnis, . 

laminosa, . 

IsTigata, 

iQDulata, . 

recta, . . 

squamosa, . 

Thompson!,. 

Vemeuillii, 

flabelliformis, 



Yellow Sabsstoux Group. 



Y. Sand, 
proper. 



Ar.LL 



Ar.Sb. 



CarlxSL 



LnnsTOHB Gaoup. 



Lower Calp, or Upper 
LL Mid. U. U 
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THE DUBLIN QUABTBSLT JOTJBNAX OF SCIENCE. 



Names of Fossils. 




Lnosrom Gboup. 


Genen. 


Spedee. 


Y.Sand. 
propw. 


Ar.LL 


Ar. 8h. 


Carb^a. 


Lower 
Lt. 


CaIp,or 
MiiLLL 


Ujpr 


PinoA 

n 


fleziooatata, . 
inequicosUta, . 

mntina. . 




• 

• 
• 

• 

• 

• • 
• 


* 
• • 

« 

« 
« 

« 

• 


» 
# 

• 
• 

» 

« 
• 

• 
• 
• 

• 

« 
« 

9 


• 
• 

• 

• 

• 
* 

• 

• 

• 

* 

• 
* 

• 
• 
* 

• 
• 


# 

» 

« 

* 

• 
# 

• 


• 
• 

» 

• 
• 

• 

« 

• 
• 

• 
• 


Lingula squamiformis ? 

Anomia antiqua, . . 

Malleus orbicularis, . . 

Lima altemata, . . 

,, concinna, . . 

decuwata, . . 

tovigata, . . 

oUiqua, . . 

„ planicosUta, . 

»i • Priaca,, • • • 
,, semisulcata, . 
Pecten wquaUs, . . 
^ aradmoidens, . 
„ . arenoeos, . . 
„ aspemlus, . . 
„ beUis, . . . 
,, canoellatulos, . 
„ cingendns, . . 
,, cUthratus, . . 
^ csBlatns, . . 
^, ooncavus, . . 
„ eoncentrico-striatos, . 
^ oonoideua, . . 

consimilis, . 
|] deomatns, . . 

depilis, . . . 
I difldmilis, . . 
,, dnplidcosta, . 

eUipticos, . . 

elongatos, . . 

fallax, . . . 

;; filatni . . . 

,, flabellulnm, 

flexnosus, . . 
,, Forbesii, . . 
„ gibboeos, . . 

granoeus, . . 

granuliMUS, . 

Hardingii, . . 

hians, . . . 
,, mcrassatus, 
,, intercostatus, . 
,, insterstitialis, . 
„ irregularis,. . 

Jonesii, . . . 

,, Knockonniensis 

„ macrotis, . . 

; „ megalotis, . . 
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Names of FoMlls. Tcllow Sahmtoiix Gboup 

i 


LTManom Oboup. 


GeDCTB. 


finAirfAA '* Sand, 
^l^**- ' Proper. 


Ar.LL 


Ar. Sh. 


Carb.Sl. 


Lower 
LL 


S!f£ 


U|P« 


Pecten micfoptenu, . 
„ niondns,. . . 

Mnrehiaonii, . 

ovatns, . . . 

pera, . . . 
„ planicostatna, . 
,, plano-datbratna 

piicatua, . . 

polytrichna, . 
„ qnlnqnelineataa 

rugnloaua, . . 

acalaris, . . 

sclerotis, . . 

Sedwickii, . . 

Bcgregatua, 
„ aemicircuiaria, . 
,, aemistriatiia, . 

aerratM, . . 

simplex, . . 
„ Sowerbii, . . 

apinulosua, . . 
„ tabiUatua, . . 
„ tranavenus, 

tripartitna, • . 

„ nndvlatoa, . . 

„ TariabUia, . . 

Honotia ax]uaiis, . . 

Brachiofoda. 

ORBICUIJDiB. 

Orbicnla nitida, . . . 
„ quadrata, . . 
„ trigonaiia, . . 

Athtbidjb. 

Crania veaicnloaa, . * 
Calceola aandalina, . 
ProdactA acnleata, . 

anHquata, . ' 
aiirita, . . 
„ caperata, . • 
„ concinna, • 
„ cormgata, . • 
„ coatellata, . • 

ProdncU elegans, . . 
„ fimbriata, . . 
„ flezifltria, . . 




» 
» 

» 


i 
1 


* 
» 

1 


4 


» 

ft 

» 

* 

* 

» 
ft 

ft 

ft 
ft 

ft 


4 
4 

# 

# 
# 
# 

« 
• 
• 

• 
• 

« 
« 

• 
« 

• 
• 

« 
• 
« 

• 






• 
• 
• 

• 

• 

« 

• 
• 

• 

• 
• 

• 
• 

• 
• 


1 

* 
* 

i 
1 

1 

t 

< 


ft 
ft 

ft 
ft 

ft 
ft 

ft 
ft 
ft 
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THE DTTBLIW aUARTBKLT JOUILNAL OF SCIEBTCfi. 



Names of Foisils. 



Gencn. 



Spedea. 



T.Sand. 
Proper. 



Proddcta 



Leptagonia 



Leptsna 



fragaria, . . 
gigantea, . 
granolosai . 
hemispherica, 
intermedia, 
interrupta, . 
laciniata, . 
latissima, . 
laxispina, . 
lirata, . . 
lobata, . . 
longispina, . 
margaritacea, 
Martini, 
maxima, . 
membranacea, 
meBoloba, . 
maricata, • 
oralis, . . 
pectinoides, 
prselonga, . 
pagilis, . . 
punctata, • 
postulosa, . 
quinconclalis, 
rugata, . . 
scabricnla, . 
Scotica, . . 
setosa, . . 
spinosa, . . 
striata, . . 
snblevis, . 
sulcata, . . 
tortilis, . . 
analoga, 
depressa, 
mnlti rugata, 
nodulosa, 
plicatilis, . 
rngosa, . . 
gp.? 

oonvoluta, . 
crassistria, . 
Dalmaniana, 
Hardrensis, 
Uta? . . 
multidentata, 
papyracea, . 
perlata, . . 
plicata, . . 
sericea? . . 



Tbxxow SAiTDsioire Group. 



Ar.LL 



Ar. Sh. 



Garb. SI. 



LiMESToira Gxouf. 



Lover Calp, or Ucoer 



• 
• 



» 
• 
• 
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Names of Fonila. 


TbLLOW SASDflTOXa Gboup. 


LiMBSTOm Oboup. 


Oenera. 


Species. 


Y.Sand. 
Proper. 


Ar.U 


Ar.Sb. 


Cart). SI. 


Lower 
LL 


SJf^? 


Ujj« 


Leptona aemta, . 
sordida, 
▼olya, . 

DlLTHYBIDiB. 

Orthia aradwoidea 
arcuata, 
Bechei, . 
caduca, . 

„ drcnlaria, 
comata, . 
comiivena, 

„ cranistria, 
cj-Mndrica, 

„ diyaricata, 
filiaria, . 
gibbera, 
granuloaa, 

KelKi, . 
Utiasima, 
loDgisnlcaU 

parallela, 
quadrata, 
radialia, 
„ resupinata, 
„ semicircular 
sulcata, . 
tanuiatria, 
„ taberculata, 
Spirifera aperturata, 
„ attenoata, 
biaalcata, 
calcarata, 
cboriatites, 
clathrata, 
„ crispa, . 
„ decemcostat 
„ diajancta, 
„ gigantea, 
„ grandsoya, 
„ inomata, 
„ megaloba, 
„ minima, 
„ octoplicata, 
n Ornithorhyi] 
„ oatioUta, 
princepa. 


la,; 

tcha 
1 • 




• 
• 

• 

« 

• 

# 




• 
• 
• 

• 

• 
• 


a 

• 

• 

a 
• 

• 
• 

• 
« 

• 
« 
a 

• 

« 
• 


a 
a • 

• 

• 
• 
• 
• 
• 
• 

• 
• 

• 
• 
• 

• 

• 

« 
• 

• 
• 
• 
a 

• 
• 

• 
• 
• 

• 

• 


• 


a 
• 

* 

• 
a 
• 

« 

* 
* 

• 

• 
a 
a 
a 

a 
a 
a 
a 

a 
a 
a 
a 
a 




• 
• 

• 
a 

• 
• 

• 
« 
• 
• 

• 

• 

♦ 
a 
a 

a 

a 

a 

• 


• 

a 
a 

a 

« 
a 

a 
a 
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THE DI7BLIN QUARTEULT J(fjmSXL OF SCIENCE. 



Names of FonllB. 



Genen. 



Species. 



Spirifera 



Cyrtia 



Cyrtia 



Martinia 



rhomboidea, 

rotundata, . 

rudis, . . 
speciosa, 

striata, . . 

trigonalls, . 

Urii, . . 

cnspidata, . 

distans, . . 

donata, . . 

laminosa, . 



Reticulai-ia 



Brachythyris 



AthyriB 



mesogonia, . 
Dada, . . 
BemicirculariB, 
senilis, . . 
simplex, 
Buboonica, . 
decora, . . 
elliptica, . 
glabra, . . 
oblata, . . 
obtusa, . . 
phalsna, . 
plebeia, . . 
rbomboldalis, 
Btrigocepbalo- 

ides, 
symmetrica, 
imbricata, . 
lineata, . . 
microgemma, 
reticnkta, . 
striatella, . 
dupUcicosta, 
ezarata, 
integricosta, 
ovalis, . • 
pinguis, . . 
planata, . . 
planicostata, 
concentrica, 
decussata, . 
depressa, . 
expansa, . 
fimbriata, -. 
glabristria, . 
globalaris, . 
bispida, . . 
piano- sulcata, 
squamosa, . 



T.Sond. 
Proper. 



TxLLOW SAHiNRoara Qboup. 



Ar. U. Ar. Sh. Garb. SI 



LnasTOVB Gsouf. 



Lower Calp, or 'CvMg 
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Na]iiMofFo«i]& 



Spedn. 



Athyris? trilobi^ . . 

Actmoconchas pandozut^ . 



TBBEBRATUUDA. 



Atiypa 



SeminnU 



acuminata, 

angularia, 

anitodonta, 

bifera, . 

compta,. 

cordiformifli 

deaqoamata, 

excavaUf 

fallax, . 

ferita, . 

flezistria, 

giegaria, 

hasUta,. 

Sndentata, 

iDsperata, 

isorhjneha, 

juvenia,. 

lachrTiiia, 

laticliva, 

laticoata, 

nana, 

oblonga, 

obtiua, . 

platyloba, 

pleorodoD, 

priaca, . 

proava, . 

pognns,. 

radialis, . 

reniformifl, 

•aocnloB, 

Bemisulcata, 

atriatnla, . 

lolcnroatria, 

triangularis, 

triplex, . . 

yendlabnini, 

Virgo, . . 

pentahedra, 

piaum, . . 

rhomboidea, 



0BU8TACBA. 



Calymene? granulata, . 
„ tevia, . . 



TsLLOW Smsotom Oaoup. 



T.Sand. 
Proper. 



Ar.LL Ar.SO. 



Caxb.Sl. 



Luaaroxa Gaoup. 



Lower 



sa^is: ""T' 
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THE DUBIJK QUABTSBLT JOUBKAL OF 8CIEKCE. 



■ ofFoMU& 



G«nen. 



Spedea. 



Calymene 
Qriffithidei 



PhillipsU 



Dithyrocaria 



Entomocon- 

chos 
BaiitUa 
Cythere 



LatraiUii, . 
cAlcanitiUy . 
globioeps, . 
obaoletoa, . 
GseUta, . . 
ColAi, . . 
dlBoon, . . 
gemmiilifen, 
Joneaii, . . 
KeUii, . . 
mucrooati,. 
qnadriserialiii 
truncatola, . 
Golei, . . 
Scouleri, 
tenuiatriatttfl, 

Soouleri, . 
cartas, . . 
arcoata,. . 
bitabercalata, 
Gornata, 



elongata, . 

- excayata, . 

gibberala, . 

Hibbertii, . 

imprena, . 

inflata, . . 
inomata, 
oblonga, 
orbicolaria, 

posilla, . . 

•catulum, . 

•ubrecta, . 
tritubercolata, 



TUBICX>LA. 
AKMUL06A. 
ANNELIDA. 



Sorpala 



Spirorbia 



compreasa, . 
hesicarinata, 
parallela, . 
scalaru, 
caperatoa, . 

„ globosuf, . 

n iiitermediaS) 

t, minatoa, . 

,) omphalodes, ? 

Spiroglyphus margioatos, 



Tau.ow Sahd«tohb Qboup. 



PiSjS^; Ar.LL Ar.Sh.CaA.ffl. 






iJiiBBToasOioor. 



Un^r Cgf « Ujj« 
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Kames of FohObl 



Spedea^ 



T.Sandr 
Proper. 



SerpoHtes carbonarins, 

„ membranaoens, 

Sabella antiqna, 



Ndcatohsitra. 

BCBIHODERMATA . 

Palachintia elegaiu, . 
„ allipticaa, 

« Konigii, 

„ sphjBzicus, 

Ediioocriiras elegans, 

„ gLOnispiiia, 

„ triseriailiB^ 
Urii, . 

„ yetuatiis, 

Addocrfnufl hiatrix, . 

Pentranitea DerbieDns, 

,, ellipdcna, 

„ florealia, 

Platycrmos contiactiis, 

» expanana, 

« gigMi • 

„ granalatufl, 

„ intencapularia, 

„ laciniatus, 

„ Iwvia, . 

„ omatiUy 

„ pnnctatna, 

„ rngoma, 

„ dmilis, . 

„ triacoDtaiidactyliu, 

„ tubercnlatna, 

Poteriocriniu gracilis, 
,, impressus, . 

Taxocrintia macrodactylna, 
„ . polydactylofl, 

Gyathocxinua ellipticuB, . 
„ geometricus, 

„ inequidactyloa, 

„ macrocheirua, 

„ megaatylui, 

,t omatua, • 

„ pinnatus, ? . 

„ planus, . . 

„ tobercnlatas, 

» yariabilia, . 

Bhodociinns 
(GUbertao- 
crinw) abnormis, . 



Txuow SAmtson Qaoup. 



i_ 



Ar.U. 



Ar. Sh. Carb. 



» 
* 



GaouF. 



Lower Calp,or Upper 
LL Hi<rLL IJL 
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THB DUBLUr aVABTSBLT JOXTBITAL OF SCISKOS. 



NaniMofFoflBDs. 


Tkllow SAjrosTovB Oaoup. 


Ldocstor Qeoup. 


Genera. 


Spedfli. 


T.Sand. 
proper. 


Ar.LL 


Ar.Sh. 


Carb.8L 


Lower 
LL 


Calp or 
Mid.Lt 


Ujj« 


Rhodocriniia 
Aetinociiniu 

»t 
f> 
fi 

»» 

n 
n 

Atocrinna 

Acs 

COOP] 

Amplezoa 

i» 
fi 
Torbinolopsis 

Tarbinolia 

Siphonophyllia 
Aatrea 

>» 

11 

Lithostrotion 
Lithodendron 

w 
»t 

M 
f» 

Syriogopora 
If 
)i 


veras, . . . 
amphora, . . 
oonatrictos, 
oostoa, . . . 
Gilbertaoni, . 
polydactyluB, . 
puaillas, . . 
tenuistriatus, . 
tesadlatuB, . . 
txiacontadacty- 
lua, . . . 
MiUeri,. . . 

UTTA. 
lYTA. 

nodnlosus, . . 
Sowerbii, . . 
tortuosua, . . 
bina, ? . . . 


• 

• 


• 
• 


• 

• 

• 

• 
• 

• 
• 

• 


* 

• 

• 
• 
• 

• 
• 

• 
• 

• 

» 
* 

• 
• 
« 

• 

• 

• 
• 

• 

* 

• 

• 
• 

• 

• 

« 
• 


• 
• 

•• 

• 

• • 
• 
• 

• 
• 
• 
• 

• • 
# 
• 
• 
• 
• 

• 
• 

• 

• 

• 
• 


• 

* 
• 

« 
• 

• 


• 

• 

• 

* 
« 

« 

• 

• 
* 
• 

• 


Celtica, . . . 
pauciradialis, . 
pluriradialia, . 
expansa, . . 
fungitea, . . 
cylindiica, . . 
aranea, . . . 
crenularia, . . 
irregulAiia, . . 
pentagona, . . 
striatum, . . 
affine, . . . 
csspitosum, . 
irrctgulare, . . 
panciradialis, . 
sezdecimaley . 
sociale, . . . 
bifurcata, . . 
catenata, . . 
geniculata, . . 


! ! 


• 
• 

• 
• 

• 


„ "-—1 • • - 

„ ramulosa, . . 

Aulopora campanulata, . 

gigM. . • • 
Ifanon cribrosum, ? . 
Aatreopora antiqua, . . 
Dictyophyllia antiqua, 
Plourodictyum problematicum? 
FaYosites capillaris, . . 

„ fibrosa, . . . 

„ Gothlandica, . 
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Names of FomQs. 




LiMXSTOifx Gaovp. 


Genera. 


Spedea 


r. Sand, 
proper. 


Ar.LL 


Ar.Sh. 


CarlkSL 


^ 


tJ^M 


Ug„ 


Favontee? 


megastoma, . 
parasitica, . . 
polymorpfaa, . 
sentoea, . 




• 

• 


• 
• 


• 
• 
» 

• 
• 
• 

• 

• 
• 

• 
• 

• 

• 

• 

• 

• 
• 
• 

• 
• 

♦ 
• 

• 


• 
• 

• 
• 

• 
• 

• 

• 

• 
• 

• 

• 
• 

» 

• 
• 

• 


« • 

• 
• 

* 

• 

• 

« 

• 
• 


♦ * 
• 

• 

• • 

• 

• 
« 

• 
• 


n 

»» 

;; (Miche- 

llnia) 

»i 
Stromatopora 

n 

YertidUopora 

Fhistra 
Berenioea 

Millepora 

::(Pustn. 

lopora) 

li (Pastu- 
lopora) 
Tragos 
Gorgonia 

t» 


serialis, . . . 
spongites, . . 

tennisepta,. . 
tamida, . . . 
conoentrica, . 
polymorphs, . 
snblitis,. . . 
abnormis, ? 
dubia, ? . . 
palmata, 
megastoma, . 
antiquos, . . 
gracilis, . ^ 
interporosa, 

ocnlata, . . . 
rhombifera, 
similis, . . . 

semidrculare, . 
assimilis, . . 
Lonsdaleiana, . 
zio-zac, . 


• 
• 


Jania 

»» 

ft 

Yincalaxia 

t» 
It 
»» 
Glaaconome 

M 
f1 

Ptylopora 
Fenestella 

n 
n 
ti 
rt 
n 
n 
n 


antiqaa, . . 
baciUaria, . . 
crassa, . . . 
dichotoma, . . 
megastoma, . 
parallels, . . 
raricoeta, . . 
bipinnata, . . 
gradlis, . . . 
grandis, . . 
plnma, . . . 
pukherrima, . 
macropora, 
plnma, . . . 
antiqna, . . 
carioata, . . 
crassa, . . . 
ejnndda, . . 
flabeUata, . . 
formosa, . . 
fmtex, . . . 
hemispherica, . 
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Names of FoaallflL 


Tbixow Sahxwtohb Oboup. 


LnoBBioiiB GaooF. 1 


G«nenL 


Spedfli. 


T-Sanda 
Proper. 


Ai.lL 


Ar.8lL 


€«rt>.Sl. 


L.w« 


^S. 


njj« 


Fenestella laxa, . . . 








• 






« 


^ membnuiacea, . 










♦ 


. . 




Momiii, . . 








. 


• 


. . 


. . 


,, multiporata, . 








• 




. . 


• 


,, noduloea, . . 








• 


. . 


« 


• 


„ oculaU, . . . 








♦ 


. . 


. . 


. . 


plebei.,. . . 








• 


♦ 


. . 


. . 


polyporata, . 












• 


« 


qaodradeciiiia- 
















li«, . . . 








. 


. . 


. % 


• 


regularijs . . 








« 


. . 


. . 




,, reticularia, . . 








4^ 


• 


« 


. . 


,, Umuifila, . . 






• 




♦ 


• 


• 


„ nndulata, . . 




« 


• 


* 


* 


• 


• 


„ vancoaa, . . 








.* . 


. . 


. . 


• 


Hemitrypa Hibernica,' 








. . 


• 


• 


• 


Ichthjorachis Newenhami, . 








. . 


• 






Polypora dendroides, . 








• 


. . 




. . 


„ marginata, . 








. . 


. • 




• 


papiUata. . . 








. 


. . 




• 


verrucoM, . . 








• . 


. . 




• 


Retepora prisca, . . . 








• 


• 






„ undata,. . . 








* 


• 




• • 


LOWSB CABBOmFEBOUB 
















Plants. 




• • 


• 


• 


• • 




• • 


Faooidee and Fems, new, . . 




, , 


# 


« 








Lepidodendron, new, . . . 


• . 










• 












CydoBtigma new, . . . 










, 














Sphenopteris linearis, . . 


. , 








• 


, 












„ Hibernica,. . 












. . 












Sternbergia approximata, . 


, 








• 


, 












Stigmaiia ficoides, . . 










• • 












F1SUS8. 




• 


« 


• 




» 




PalsBoniscus sp., .... 




. 




« 










Amblyptenu sp., .... 






, , 


• 


, , 




. 




Psammodus comutus,? . . 






« 




• 




• 




porosns, . . 






« 




• 




• 


• 


„ rugosns, . . 






• 




, 








Helodus sp., . ... 






• 




, , 












„ mamillaris. 






• 




, , 












„ planus,. . . 








« 


, , 












turgidus, . . 






• 




, , 












Chomatodos sp., . . . . 






• 




, , 












Cochliodos sp., .... 










• 












„ oontortas, . . 






. . 






« 


, 








gracilis, . . 






. . 




. . 












„ magnus, . . 


• • 1 


• 




• • 




• 1 
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TuLOW SAXDOTora QBOor. 



UMmon Qboup. 



Spodet. 



T.Suid. 
Proper. 



Ar.U 



Ar.Sh. 



Garb. 8L 



Dwer Cal]a,or Uupar 



Cladoduf „? 

,, mixabilia, . 

Petaloduf Hastingaia, 
„ IjBYiMimiu, 

„ (pa]ataltiitor)ndicaiis, 
It ttgittatiU) 

CtaucAnthu* spw, . . 

Aeteroptychiot omataa, . 

Qncanthns IfUleri, 

Qnchiu spw, . . 

P»cilodii0 spw, . . 
„ Jonesi, 

„ iiibljBTia, . 

,, tiBOfYamuy 

QjnewaihuM obliquiu, . 

„ tuberaiUitiifl, 



Holop^cfaias tp,f . f 
„ Portlocki, . 

Pbyllolepii spw, . . 
ChelyqphoniB CMfflthii, • 
laodni leptogDAthns, 

Pwimnoitonii gnnolatiia, 
„ TenmcnlaxiSi 



« 



THB FOLLOWINQ FOSSILS ABE DESCRIBED IN BfT SYNOPSIS, 
THOUGH NOT CONTAINED IN THB CABINETS. 



CtaDflra. 


SpedaiL 


Genen. 


Speetoa. 


Oxthoeeraf 


Stdnliaaeri. 




WenlockeoBis? 


n 




EnphemuB? 


globatoa. 


IVigoaooorai 


paradoxicuDU 


t> 


orbicnliia. 


Gooiatites 


BrownL 


Connlaria 


qnadrisnlcata. 


19 


erenistria. 


BfacrocheUns 


sigmilineiu. 


n 


sphcricns. 


>» 


tricinctoa. 


»> 


spiralia. 


Lozonema 


tnnita. 


» 


vittiger. 


Littorina 


poAiUa. 


ClymenU 


plnriaepta. 




bifiroua. 




biatrialis. 


Plearotomarift 


dathrata. 


Nftotiliu 


goniolobnSi 


i» 


HeUcinoidea. 



vol. I. — J>, 0. / 0. 



2b 
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THE BXTBLnr QUABTSBLT JOTJBMAL OF SCIXHCS. 



^acBien. 


SpeetoB. 


Ctanen. 


Qpectaa. 


Ptenrotomaria 


iievia. 


Spirifen 


^^ ifti|Tin atai 


MurehiBonia 


snlcata. 


ti 


eonvdata. 




liratiu. 


It 


coBtata. 


Lutnria 


elongata. 


tt 


extenfla. 


PnllMtra 


antiqua. 


tf 


furcata. 


ft 


elegans. 


tt 


AiBifonniB.* 


i» 




It 


mesomala. 


Sedgwickift 


corrogata. 


It 


paldiella. 


Axinos 


orbicolaria. 


ft 


tranBieoB. 


KucolA 


delta. 


Martlnia 


meaoloba. 


9» 


Uneaiia. 


tt 


proteDsa. 


Modiola 


angusta. 


BracbytbyrlB 




9* 


Bcalaris. 


tt 


linguifera. 


Lanlstes 


ragOBiu. 


Atiypa 


canaliB? 




anricnlatiis. 


19 


BDblobaU. 


PoddoDia 




9t 


▼iigoideB. 


»t 


sp. 


ABtacuB? 


PhillipeiL 


Meleagrina 


altemata. 


Griffithides 


gimnnllliBniB. 


»f 


echinata. 


It 


longioeps. 


Pterinea 


deoquamata. 


tt 


loDgispinaa. 


«» 


intermedia. 


PhOlipala 


MaooyiL 


Ayicola 


bioostata. 


DithyrocariB 


orbiculariB. 


Liognla 


marginata. 


Daphnia 


pzinuBva. 


» 


parallela. 


BairdU 


gradliB. 


Anomia 


antiqua. 


Qythere 


amj^gdalina. 


Pecten 


oognatOB. 


n 


Bp. 


It 


comptoB. 


99 


Bpinigera. 


»• 


exiguuB. 


PabBchinnB 


BphsricaB. 


i» 


inomatOB. 


EddnocrinnB 


MonflteiianiiB ? 


11 


IdotiB. 


PlatycrinnB 


elongatoB. 


n 


MeleagrinoldeB. 




oonicoB. 


n 




ActinocrinoB 


globOBOB. 


ProdocU 


oomoides. 


tf 


teviB. 


If 


Bpinnlosa. 


PhillipeocriniiB 


caiyocrinoideB. 


>t 


Bnbaciileata. 


Litbodendron 


coarctatom. 


Leptflgnnia 


depreBBa. 


Cannopora 


placenta. 


Leptama 


gibberola.^ 


Ceriopora 


distana. 


OrthiB 


oompreBaa? 


Ptylopora 


fioBtrifbrmiB. 


n 


oibicnlariB. 


HemitiTpa 


ocnlata. 



• Type of ■ab-genns Fuaella Indndei S. Mcarinata and S. rhomboidei. 
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ABRAK6EMENT OF THE FOREGOING FOSSILS UNDER THEIR 
RESPECTIVE LOCALITIES, POST-TOWNS, AND COUNTIE& 



GOTTKTY AnTBIM. 



BALLTCASTLE, 

VMnttjf of. 
Pecten flabellulnm. 
Orthoceras cylindraoemn. 
Cycloceras anniilaie. 
BeUerophon reticulatas. 
Euphemas TJrii. 
I^uoula attennata. 



Prodncta Edelburgensis. 

f, liartiiii. 

„ scabricula. 

„ Scotica. 
Leptsena Hardrensis. 
Cyrtia semicircularis. 
Beticularia reticulata. 
Favosites tumida. 



County AsMAen. 



AS1CA6H. 

Annahugh. 

BeQerophon apertos. 
„ hiulcus. 

Vteinity of, 
BeUerophon apertus. 
Macrocheilns parallelus. 
Naticopsis pUcistria^ 
Elenchns subulatns. 
Sangoinolites tamidns. 
Prodncta elegana 

„ sulcata, 
Cyrtia senilis. 
Martinia oblata. 

„ ^ plebeia. 
Athyris expansa. 
Atrypa hastata. 
Actinocrinns triacontadactylus. 
Astnea crennlaris. 
Syringopora goniculata. 
Favosites capillaris. 

Brummanheg. 
Cladodns mirabilis. 



Drummanmore, 



BeUerophon apertos. 
Prodncta punctata. 
Sanguinolites snloatus. 
Plants. 

Farmaeaffy or Bsdbam. 

Pecten caslatus. 
Psammodus porosus. 
Helodus 

„ turgidus. 
ChomatoduB 
Cochliodns magnus. 
Cladodns 
PetaloduB IsBvissimns. 

„ radicans (palatal tritor). 

„ sagittatUB. 
Petalodns Jonesi. 

„ Bublsavis. 

„ transyersus. 

ITtlmore. 

Naticopsis elongata. 
Prodncta hemisphssrica. 
Syringopora laxa. 
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GovNTT AbmagH; amtinued. 



New Road. 

Bellorophon comu-aiietis. 
EuomphalaB rotnndatus. 
Favosites septoBUS. 
Pecten fLaxuoBus. 

TuUyard. 

Martinia plebeia. 
LithoBtrotion striatum. 
Pecten elliptious. 

LOITOHeALL. 

Ballygasey. 

PhillipBia Jonesii. 
Lithodendron sociale. 
Helodns manuiLillaris. 
CoohlioduB contortus. 



Cochliodufi magnus. 
FetalodoB HaBtin^ffi. 
. ,, radicans (palatal tritot). 
GtenacanthuB. 
AsteroptychiuB omatos. 
Onchus. 
PeciloduB transYersus. 

TTITAN. 

College Rail 

Naticopsis plicistria. 
Platjschisma cirroides 
Oladodus. 

JBnagh. 

Fenestella carinata. 
PetaloduB HastingBiffi. 



CouKTT Cablow. 



OLD LEIGHLIV. 

Vicinity of, 

Producta aouleata. 

„ costellata. 

„ punctata. 

,, qnincnncialis. 
Leptsena HardrensiB. 
Orthis filiaria. 
Spirifera minima. 
Brachythyris exarata. 

,, planicostata. 



Sahe^ndoran, 

LithoBtrotion Btriatum. 
Lithodendron ceBspitoBum. 
FaYosites BeptoBUB. 

LEIGBXIN'-BBIDOB. 

BaniMghagole. 

Producta latissima. 
Orthis filiaria. 
Eeticularia reticulata. 
Brachythyris planicostata. 
LithoBtrotion Btriatum. 



County Cayak. 



BALLTCOKNEIX. 

Vicinity of, 

Pecten granulosus. 
Litiiodendron afiSne. 

Swanlinbar, 

Turbinolia ftingites. 

Pulgulim or Swanlinbar. 

Lithodendron sociale. 



GAYAK. 

Kihncre, 



Pecten fallax. 

BweUan, 

Naticopsis plicistria. 
Orthis papiHonacea. 
Favosites spongites. 
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ComffTx Catan, eorUimted. 



KILLBSHANDBA. 


ST&ABOITB. 


Toumpark8. 


Countman^ 


Tenmocheilus porcatos. 


EuomphalaB acutus. 


Nucula cylindrica. 


Pecten ellipticus. 


Modiola concinna. 


„ granulosus. 


Pecten Murchisoni 


Zcxrayh. 


Plpoducta mesoloba 


f, quincimeialis. 


Producta spinosa. 


Orthis papilionacea. 
„ resupinata. 


VIEOINIA. 


Echmocrmns TJrii. 


Clankeiffy. 


Polypora dendroidea. 


Spirifera minima. 


, 


Comrrx Clabe. 


CLAEE. 




Meelick Chapel 


TTTLLA. 


Glauconome grandis. 


• Moymore, 


Derryhryan. 


Euomphalus tabulatue. 


Spiiifera calcarata. 






COUHTY COEK. 


BAIXEA. 


CASTLiafABTYH. 


KUUngly, 


Castlerich^d. 


Fencstella antiqua. 


TemnocheiluB furcatus. 


BAUTBT. 


CABBIOALXNE. 


Blackball Head. 


Shanbatty. 


Fenestella antiqua. 


Spirifera grandsdva. 


Plante. 


Atrypa prisca. 




Orthis arachnoidea. 


Gfurteenroe, 


„ tenuistriata. " 


Penestella antiqna. 


Spirifera inomata. 


Eemdanouykan. 


ricinity of. 


Spiiifera disjuscta. 


Naticopsis dubia,' 




. Gorbis cancellata. 


BTTTTEVAWT. 


Producta ovalis. 


£allyhey. 


Orthis crenistria. 


Spirifera gigantea. 


Nautilus cycloBtomuB. 


Martinia elUptica. 
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County Cose, continuecL 



CHABLETILKB. 

Annagh. 
Orthoceras ovale. 
Discites matabilis. 

G02K. 

Bantyre. 
Cucnlkda arguta. 

Blachrock, 
Discites discors. 
Modiola patula. 
Cyrtia simplex. 

Vicinity of. 
Plants. 

Cyrtoceraa tuberculum. 
Goniatites discus. 

^, obtusus. 

Discites planotergatus. 
Platyschisma zonites. 
Edmondia compressa. 
Oardiomorpha ventricosa. 
Inoceramus leeyissiinus. 
Cyrtia dorsata. 
liartiiiia rhomboidalis. 
Atrypa anisodonta. 

Cwe or Queenatown, 
Loxoceras incomitatum. 

Derrylief. 
Dolabra attenuata. 

Dutially. 
Orthis interlineata. 
Spixifera calcarata. 

Little Island, 
Orthoceras striatum. 
Loxoceras Breynii. 

,y laterale. 
Campyloceras unguis. 
Goniatites ovatus. 
Discites subsuleatus. 

,, sulcatus. 



Temnocheilus coronatns. 

yy multicaiinatoB. 

Nautilus cydostomus. 

y, dorsalisr 
Macrocheilus reotilineus. 
Euomphalus acutus. 

„ pentangulatus. 

,y rotundatus. 

y, tabulatus. 

Pleurotomaria HainesiL 

„ lenticula. 

Acroculia vetusta. 
Psammobia decussata. 
Cardium orbiculaie. 
Cardiomorpha oblonga. 
Pecten clathratus. 

yy deomatus. 

yy ellipticUs. 
» ^y &Uax. 

yy granosus. 

,, intercostatus. 

,, planicostatus. 

„ Sedgwickii. 
. ,y semistriatus. 
Producta concinna. 

,y fimbriata. 

„ fragaria. 

,, hemisphasrica. 

,, mesoloba. 

yy quincuncialis. 

„ Scotica. 

yy setosa. 
Leptagonia plicatilis. 
Orthis connivens. 

,, resuspinata. 
Spirifera calcarata. 

y, choristites. 

,y disjuncta. 

,, rotundata. 
Cyrtia cuspidata. 
Martinia glabra. 

y, obtusa. 

yy plebeia. 
Beticularia imbricata. 

„ lineata. 

Athyris glabristria. 
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CoTTNTT Cosx, cotUinued. 



Actiiiooonclius paradoxuB. 
Atrypa acnminata. 

„ cordifonms. 

„ platyloba. 

„ saccaloB. 

„ triangiilaris. 
DyfliyrocaiiB tenuistriatns. 
EntomoconchuB Scouleri. 
Amplezns SowerbiL 
Torbinolia expansa. 

„ fdngites. 

Olauconome gracilis. 
Feneetella hemisphssrioa. 

„ MorrisiL 

,, plebeia. 

Hemitiypa SSbernica. 

Jfiddhton, 

Orthocerajs striatum* 
TemnocheiltLs biangnlatos. 
Nautilus cyclostomus. 
Fleurorhyiichus Hibendcus. 
Leptagonia analoga. 
„ multmigata. 



StreamhilL 

Lozooeras Brejnii. 
■ Naticopsis Phillipsii. 

XILDOBBISBT. 

Tankard9town. 

Orthoceras cylindraceum. 
Goniatites truncatus. 
TemnocheiluB multicarinatus. 
Belleropbon apertua 
Iioxonema sulculosa. 
Euomphalus calyx. 

,> pentangulatus. 

Pleurorhynchus Hibernicus. 
Pecten Murchisoni. 
Producta mesoloba. 

,; pustulosa; 

y, sulcata. 
OrthiB erenistria. 
Spirifera rhomboidea. 

99 striata. 
Beticularia lineata. 
Feuestella tenuifila. 





XILWOBIH. 


Spirifera grandiBYa. 


A 7 ■ T) • T 


Cyrtia nnda 


ArragUn Bndge, 


Atrypa stnatula. 


Cypricardia alata. 


Cyathoorinus piunatus. 


i9 cylindrica. 




,9 oblonga. 


DOnXBAILB. 


„ quadrata. 


Cattlecreagh, 


,, sinuata. 


Orthoceras attenuatum. 






xnrsALB. 


Bellerophon hiulcus. 


OldSeadof. 


Vwinity of. 
Orthoceras pyramidale. 
Loxooeras laterale. 


Goniatites striolatus. 
Posidonia lateralis. 
Avicula, sp. new. 


Cyoloceras lineolatum. 


TOUGHAL. 


Goniatites obtusus. 






WhiUng Bay. 


ForUoiUwm. 


Orthifl Bechei. 


Tenmocheilus globatus. 


Spirifera disjuncta. 
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CoTTimr DoiTBOAi., 



BALLINTBA. 

Oreaghs. 
Fecten granulosua 
Firoducta peotmoides. 
Feneetella tenuifila. 
f, undulata. 

Lisnapoite, 

Orthooenw filifenim. 
Discites tetxagoaus. 
Euomphalus serpenB. 
Pleurotomaria tomatilis. 
Fissorella elosgata. 
SanguinoUteB Iridiiioidei. 
YenuB tenuistriata. 
Pullastra oteUb. 
Pleuiorhj^chus triganalifl. 
Grprioardia rhombea. 
ifucula birostrata. 

„ carinata, 

,, FhillipsiL 

n leotangolarifl. 

„ unilateralis. 
BjBBoaroa lanoeolata. 
Modiola am jgdalina. 

,9 divisa* 
If eleagrina ligida. 
Fecten HardingiL 

„ incraasatus. 

,, mimduB. 

„ MurohiBonL 

,y semioirculaiis. 

,1 Beiratiuk 

,, BowerbiL 

,, undulatos* 
Orbicula txigonalis. 
Froduota anti<j^aata. 

,y concmna. 

„ hemisphsrioa. 

y, longispina. 

,, margaritacea. 

,, meznbiBsaoea. 

y, puBtuloBa 

„ Boabricula. 

y, setoea. 



Leptagonia analoga. 
Leptsna convoluta. 

„ Dalmaniana. ' 

f, HardrenBis. 

,, plicata. 

„ Berioea. 

y, Bordida. 
OrtiuB circtdariB. 

„ grantdosa. 

,, interlineata. 
Bpinfera calcarata. 

„ dathrata. 

yy crispa. 

91 grandffiya. 

„ rhomboidea. 

„ UriL 
Cyrtia cuspidata. 

,, simplex. 
Martmia plebeia. 

I, BtrigooepbaloideB. 
Brachythyris duplioicoBta. 
Athyris decnBBata. 

„ hiBpida. 

,f BqiuimoBa. 
Atrypa raoiformia 
FhiUipsia Cold. 
Serpula scalariB. 
GyathocrinnB elliptioiiB. 

„ megastyloB. 

ff pmiuitiUL 

ActmocrmnB t^uifitriatna. 
Turbinolia fungiteB. 
Fleurodictyrun ^roblematioiun. 
HUlepora gracins. 

,, inteipoTOBa. 

„ rhombifera. 
Jania bacillaria. 
Glauconome pliuna. 
Fenestella regolariB. 
Betepora undata. 

BALLTBHiJnrOV. 

Ardhttgha. 

Orthis oreniBtria. 
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GouNTT BoKEOAL, conttnued. 



Alhmfhay or Abheylands, 

Plefoiorhynciis giganteus. 
Pecten ciiigeiidus. 
Ptoducta conciima. 

„ longispina. 

f, pectiiioide& 
Leptagonia analoga. 
Orthis filiaria. 

,f Bemicircnlaris. 
Spirifeara gigantea. 

,, speciosa. 
Cyitia lanunosa. 
Athyris decussata. 
Atrypa pleurodon. 
Serpula parallela. 
Janiaerassa. 

BUITDOBAK. 

JBaOintriUiek. 

Sanguinolites anguBtatus. 

>i Iridinoides. 

„ plicatos. 

Lncina aniiqtia 
Cypricardia subttunoata. 
ITucuIa cylindiica. 

„ Phillipaii. 
ATicnla squamosa. 
liiiDa obliqna. 
Pecten depiHs. 



„ granulosus. 

„ interstitialis. 

„ plicatos. 

„ polTtrichns. 

„ Sowerbii. 

9f tabnlatos. 
Froducta coiragata. 

n elegans. 

„ fimbriata. 

,9 hemispluerica. 

y, lobata. 

„ mari^aritacea. 

•f pectmoides. 

„ pngilis. 

„ Scotica. 

TOL. I. — ^D. d. /. 9, 



Froducta setosa. 

„ spinosa. 

„ sulcata. 
Leptagonia analoga. 
Leptsna convoluta. 

„ Hardrensis. 
Orthis crenistria. 

,t quadrata. 

„ ladialis. 

„ resupinata. 

„ tenuistriata. 
Spinfera bisulcata. 

„ dispa. 

,. ostiolata. 



Jni. 

Cyrtia laminosa. 
Martima glabra. 



Eeticularia imbricata. 
Brachythyris duplicicosta. 

„ ezarata. 

n integncosta. 

„ pinguis. 

,9 planata. 

Atrypa £allax. 

,9 hastata. 

,, sulcirostris. 
Seminula pentahedra. 
Griffithides obsoletus. 
PhiUipsia gemmulifera. 
Cythere gibberula. 

ft scutulum. 
Serpula ^allela. 
EcbmoGramiB Frii. 
Taxocrinus polydactylus- 
OyathociinuB variabilis 
lithodendron sociale. 
Favosites ? spongites. 
YerticillopoTa abnonnis. ? 
Millepora gracilis. 

„ oculata. 
Fenestella antiqua. 

„ nodidosa. 

» polyporata. 

99 tenuifila. 

„ undulata. 

2f 
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GouirTT Donoix, eonUnued, 



Hemitrypa Hibemica. 

Pecten megalotia. 
Pioducta pugilis. 

„ setoBCu 
Cyatiiiociinns yariabilis. 
Fenestella multipoTata. 

„ nodulosa. 

,, tenuifila. 
Hemitrypa ffibemica. 

Vicinity of. 
Orthoceras attenuatanu 
Lozoceras laterale. 
Cyrtoceraa tuberculatum. 
Loxonema sulculosa. 
EuomphaluB pentangulatus. 
Patella smuosa. 
Ungulina antiqua. 
Amphidesma subtnmcatum. 
PleurorhyndiuB minax. 
Dolabra rectangulaiu. 
I^^ucula cylindnca. 
B jBSoarca reticulata. 
Ayicula flabellulum. 

„ laminosa. 
Pecten megalotisk 

„ plano-dathiatus. 

,, Bclerotis. 

„ Sowerbii, 

y, vaiiabiliB. 
Orbicula nitida. 
Producta fimbriata. 

„ longkpina. 

,y margaritaoea. 

„ oralis. 

„ punctata. 

y, quincuncialin. 

,, Bcabricula. 

,y setosa. 

^y sulcata. 
Leptaena crassistria. 

„ HardreuBis. 

y, Bordida. 

,, volva. 



Orthifl creniBtria. 

y, papilionacea. 

yy parallela. 

,, resupinata. 
Spirifera attenuata. 
calcarata. 



„ octoplicata. 

,, ostiolata. 

,, specioBa. 
Cyrtia distans. 

,y subconica. 
Beticularia microgemma. 
Brachythyiifi int^ricosta. 

y, planata. 

Athyris fimbnata. 

y, glabristria. 
Serpula ? compressa. 

,y bezicarinata. 
Edunocnnua glabrispina. 

" . ^"^^ , 

Cyatbocnnus pmnatus. r 
Actinocrmus tenuifltriatuB. 
FavoBitcB ? megastoma, 
Glauconome bipinnata. 

„ pluifra. 

FeneBtella reticularifi. 

Finner. 

Euompbalus calyx. 

,, crotaloBtomua. 

PleurorbyncbuB giganteus. 

,y minax. 

BysBoarca dathrata. 
Producta concinna. 

„ longiBpina. 

yy margaritaoea. 

,, Martini 

,, setosa. 
Leptssna crassistria. 

„ HardenaiB. 
Orthis filiaria. 
Spirifera attenuata. 
gigantea. 
Cyrtia laminosa. 
Martinia plebeia. 



OBiniTH— TOMCL Am) MZVUTG LOOAIJEZm. 
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CouiTTT DomotJLL, e<mt itm0 d. 



'BX7in>0KAKy continued, 

BrachythyiiB eonoentrioa. 
Athyiis expaosa. 
Serpula? parallela. 
PalBecbiniis Konigii. 
Platycrinus expangiu. 
,, laoiniatna. 

Cyathocrinufl elliptioaa. 
Favosites? tenuisepta. 
Glauconome plmna. 
Psammodus porosuEk 
Cochliodos magnus. 

D05BGAI^ 

Vumify of. 
Pleurotomaria conioa. 
Prodncta OTalis. 
Spiiifera gigantea. 
Athyrifl depressa. 

Doorin, 
neurotomaria canaliculata. 
Dolabra equUateralis. 
Pecten ellipticiiB. 
„ n]galoBii& 
Plpoducta caperata. 
Orihis granulosa. 
Spiiifera speciosa. 
Oyrtia cuspidata. 
Eeticalaria lineata. 
Athyris depressa. 

Invor. 
Athyris planosoloata. 
Atrypa pugnuB. 

Ath3rris glabristna. 

ZouffhBsi. 
Athyris glabristria. 
Echmocrinas TJrii 

Stridagh Point, 

Leptagonia analoga. 
Orthis radialis. 
Cyrtia laminosa. 



TinmyeaMU. 
Naticopsis spirata. 
Sangoinolites angnstatos. 
Cyrtia distans. 
Syiingopora geaiictilata. 



Plants. 



DVHKIVXELT. 

Aighan Bridge, 



BdlyhodonneU. 

CucullsBa tennistiia. 
Leptaena multidentata. 
M^rtinia elliptioa. 
Turbinolia fiingites. 



Plants. 



BruehUu Chapel. 



Brueklest, 



Clymenia sagittalia 
Discites tetragonus. 
Macrocheilus curvilineus. 

„ ovalis. 

Loxonema tumida. 
Eaomphalus acutus. 
calyx. 

,, pentangulatus. 

„ serpens. 

„ tabiilatos. 

Pleurotomaria canaliculata* 
Elenchas antiquus. 
Acroculia sigmoidalis. 
Patella mucronata. 
Sangoinolites angustatus. 

,, discors. 

„ plicatos. 

Pullastra elliptica. 
Astarte gibbosa. 
Cyprina Egertoni. 
Pleurorhynchus minax. 
Cypricardia alata, 
Axinus deltoideuB. 
Nucula clavata. 

„ gibbosa. 

,, PhillipsiL 



220 



THB JfUBmX QVABIBRLT J0T7BFAL OF 8CISNC£. 



GouNTT DoKEOix, cofUinuod, 



DVIfJOKEELY, COfUmUSd, 

Crenella aontirostris. 
Modiola lingaalis. 
Pteronites angostatos. 
Ayicula laminoBa. 
lima planicostata. 
Pecten eUipticuB. 

,, interstitialis. 

,y macrotis. 

„ polytricliiiB. 

,, seinicirculariB. 

t, SowerbiL 

„ spinuIoBus. 
Producta caperata. 

„ concinna. 

,f elegaoB. 

„ lobata. 

,y margaritacea. 

,f scabiicula. 

„ seiosa. 

,f spinosa. 

yy sulcata. 
Leptffina Hardiensis. 
lata.? 

,, sordida. 
OithiB filiaiia. 

,y granulosa. 

,y resapinata. 

„ semicircalaiis. 

„ sulcata. 
Spirifera attenuata. 

„ disjuncta. 

,y ostiolata. 

„ speciosa. 
Brachythyxis duplicicosta. 

„ planicostata. 

Athyris conoentrica. 

yy decussata. 
Atrypa fallaz. 

y, hastata. 

„ juyenis. 

,, laticosta. 

„ pleurodon. 

„ radialis. 
y, sulcirostris. 
Cyatbocrinus yariabUis. 



Actinocrinus tenuistriatus. 
Turbinolopsis bina. ? 
TurbinoHa fdngLtes. 
Syiingopora laza. 
Manon cibrosum. ? 
Fenestella antiqua. 

„ flabeUatiu 

,, multipoTata. 

,, tenuifla. 

y, undulata. 

Plants. 

KtOaghUs. 
Belleropbon hiulcus, 
Inooeramus yetustos. 
Braohythyiis dupHdooeta. 

Mac8wffne*$ Boff, 
Stigmaria fiicoides (roots and por- 
tion of trunk). 
Sigillaria 
Ferns. 

Rohan' 9 Bay. 
Euomphalus pentangulatos. 
Dolabra secunformis. 
Ayicula angnsta. 
Pecten &llax. 
Orbicula quadrata. 
Producta cormgata. 

yy sulcata. 
OrtbLs orenistria. 

yy latissinia. 

yy papilionacea. 
Spirifera octoplicata. 

,1 speciosa. 
Cjrrtia dislnns. 
Palaaohinua gigas. 

,y Eonigii. 

Eclmiociinus Urii. 
Cyatbocrinus macrocbeiruB. 
Actinocrinus tenuistriatus. 
Syringopora ramulosa. 

St. JoM% Point. 
Biscites sulcatus. 
Loxonema constricta. 



QBIViriTH — V088IL AKD KOriNa LOOALITIBS. 
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CouHTT DoKEGAL, cotUinued. 



DmrxiNSELT, ecniinued. 
Lozonema sulculosa. 
Buomphaliis acatos. 
Pleniotomaria canaliculata. 
Pleurorhj^cliiiB giganteus. 
Pioducta latisedma. 

,y pectinoides. 

„ pogilifl. 
Leptaena multldeiitata. 
Orthifi arcnata. 

ff creniBtiia. 

,, latissima. 

y, papilionacea. 

>, parallda. 



OrthiB resnpinata. 
Oyrtia ouspidata. 

,i simplez. 
Athyris decnssata. 

i» hiflpida. 
EchJnodiniis Urii. 
PlatycrinuB ptmotata. 
Lithodendron sexdeoimale. 
Syiingopoia catenata. 

n genioulata. 

i> ramulosa. 

Jania antiqiia. 

,, craflsa. 
Favoflites Qothlandica. 



Couirrr Dowir. 



COXBBB. 

CastU Hepie. 

Actinooeras giganteom. 

,f pyramidatain. 

NaticopeiB elosgata. 
Froducta gigantea. 

„ lajospina. 

,9 Scotica. 
Orthis cylindrica. 



HOLLrWOOD. 

Cultra. 
Kellia giegarift. 



ICodiola Macadamiid. 
Gythere bitabercnlata. 

coinuta. 

costata. 

elongata. 

inomata. 
,. trituberculata. 
Spirorbis intermedius. 
„ omphalodes. 
Fern stem. 

Stembergia approximata. 
Plants. 

PalaeoniBcus Sp. 
HoloptychiuB Portlockii 
Gtenaoanthu& 



COUHTT DUBUK. 



BALBBIOOAK. 



CourOough {Man-qf- War). 
Poddonia BecherL 

»y similis. 
Leptena papyracea. 

Flemingitown. 
Pecten mundus. 



Salmon {Man-of- War). 

Avicnla lunulata. 
Producta oorrugata. 

„ laxispina. 

„ pectinoides. 
Leptagonia plicatilis. 
Spirifera trigonalis. 
Atrypa acuminata. 
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Plants. 



CLOITTASF. 



Vidnity of. 



HOWTU. 



Viemity of 

GoniatiteB Listen. 
EuomphaluB acutua. 
Yenenipis cingolatas. 
Aviciila laminoBa. 

„ lunnlata. 
Pecten arenosus. 

,y concentEico-striatus. 

yy ellipticus. 

9f gibboBus. 

yy granosus. 

„ Sowerbii. 
Pzoducta aculeata. 

y, antiquata. 

„ fragaria. 

,y lirata. 

„ matgaritacea. 

„ rugata. 

,» spinosa, 
Orthis filiaria. 
Spirifera speciosa 

„ Urii. 
Martinia obtusa. 
Athyris decnssata. 
Atrypa lachiyma. 

y, sacculus. 

yt snlcirostris. 

yy yentilabnun. 
Beminula pisnm. 

„ rhomboidea. 
Phillipsia gemmulifera. 

,y tnmoatula. 
Platycriniis ragosus. 
Favosites megastoma. 
yinculaiia dichotoma. 
Fenestella membranacea. 

yy reticularis. 

yy tenuifila. 

yy undulata. 

Betepora undata. 



CoiTViT DuBLQTi ofmtimisd. 

PouUeaddefL 

Loxonema tnmida. 
Sangninolites angostatus. 
Pnllastra bistriata. 
PLeurorhynchus aliformis. 

^y armatna. 

,, minax. 

Pecten m^alotis. 
Producta concinna. 

„ fragaria. 

„ granulosa. 

yy longispina. 

yy pustulosa. 

„ rugata.] 

,y Bcabricula. 

„ setosa. 
Leptona yolva. 
Orthis crenistria. 

,, filiaria. 

,, granulosa. 

„ interlineata. 

y, longisulcata. 

,y parallela. 

yy resupinata. 

yy semicircularis. 
Spirifera attenuata. 

,, disjuncta. 

„ rudis. 
Cyrtia distans. 

,, laminosa. 
Beticularia microgemma. 
Athyris concentrica. 

yy decussata. 

,y fimbriata. 
Atiypa fallax. 

,, hastata. 
Phillipsia gemmulifera. 
Platycrinus interscapularia. 
Cyathocrinus ellipticus. 
Bliodocrinus rerus. 
Turbinolia fbngites. 
Siphonophyllia cylindrica. 
Lithodendron sexd^cimale. 
Syringopora bifurcata. 
Favosites megastoma. 

y, spongites. 



eBiFnTH-- f O06IL Aim unmxGt localitiss. 



CoTJimr Dmnur, wmUnued* 



Favosites tenuiBepta. 
YerticillopoTa abnormis. 
liillepoia ooulata. 

yy rhombifera. 

„ spioulariB. 
GlauGonome bipinnata. 

,j ploma. 

Ptylopora macropora. 

„ plmna. 
Fenestella nodulosa. 

,, spongites. 

yy tenuiJQla. 

„ undnlata. 

Anomia antiqaa. 
Cochliodus. 

ICALAHIBE. 

Vicinity of. 

Orthoceras cylindraceain. 
Euomphaliis aequalis. 

yy rotimdatiu. 

,y tabiLLatii& 

Acroculia triloba. 
Plemorhyncbus alLfonni& 

,y fucdformis. 

Pecten fiallax. 
Froducta oaperata. 

„ ooncinna. 

,y longispma. 
pugilis. 

jj punctata. 

„ qumouncialis. 

y, Bcabricnla. 

fy eetosa. 

yy spinosa. 

,y Bolcata. 
Leptagonia analoga. 
Orthis crenifitria. 

yy filiaria. 
Spinfera attenuata. 

,, caloarata. 

9, ciispa. 



ostiolata. 

rotimdata. 

speciosa. 



Cyrtia cnspidata. 

yy distans. 

,y laminoBa. 

yy semicirculaiiB. 

,y Bunplex. 
Martiiiia elliptica. 
Beticnlaria microgemma. 
Brachythyiia dupHciooBta* 

„ pinguis. 

Athyris concentnca. 

,, deoQBsata. 

yy depressa. 

y, glabristria. 
Atrypa flexistria. 

,y lachr3rina. 

,, pleurodon. 

„ proaya. 

„ radialifl. 

yy sacculuB. 

y, yentilabram. 
EchinocriniiB Urii. 
Platycrmns gigas. 
CyathocriiiTis inequidactylus. 

yy omatns. 

,, variabilis. 

ActinoGiinas Gilbertsoni. 

,y pusillus. 

„ triacontadactylus. 

Amplexns Sowerbii. 
Turbinolia fdngites. 
Syiingopora geniculata. 

,; ramulosa. 

Favosites megastoma. 

,, senalis. 

yy spongites. 

„ tumida. 
Stromatopora concentrica. 
Syiingopora geniculata. 
PsammoduB porosus. 
Verticillopora abnormis. 
Millepora interporosa. 
Ptylopora pluma. 
Fenestella antiqua. 

,, carinata. 

yy formosa. 

,y tenuifila. 

,y undulata. 
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GouNTT jyuBJJS, continued. 



OLDTOWir. 

Vicinity of. 
Tnmtella tenuistria. 

BT7BH. 

Ourke&n. 
Orthooeras cjlindracenm. 
Bellerophon tenuL&scia. 
Loxonema polygyra. 
Euomphalus ffiqualis. 
Platyschisma heUooides. 
Beticularia lineata. 
Stromatopora subiilis. 

Loughahinny, 
PosLdonia Becheri. 

,, membranaoea. 

,, lateralis. 
Plants. 

Vicinity of. 

Producta granulosa. 

„ bemisphserioa. 
Leptagonia plicatilis. 
Leptsna oonyoluta. 
Beticularia lineata. 
Brachythyris pinguis. 
Atrypa jnyenis. 
GriJithides obsoletns. 
Orthooeras dnctnm. 
Posidonia Becheri. 

if costata. 

,y lateralis. 

y, membranaoea. 

,y tubercnlata. 
Pecten plicata& 
Producta aculeata. 

yy concinna. 

„ membranaoea. 

„ rugata. 
Atrypa semisuloata. 
Millepora oculata, 

SSEBBIBS. 

Baldongan, 
Posidonia membranaoea. 



JBaOyiea. 

Euomphalus aoutus. 
,f sequalis. 



Pleurorhynchus minax. 
Producta Edelbuigensis. 
„ sulcata. 

DrumJattcry. 
Macrocheilus rectilineus. 

Lane, 
Naticopsis Phillipsii. 

JUilverton, 

Pleurotomaria concentrica. 
Producta cerrugata. 

„ pustulosa. 
Martinia oblata. 
Brachythyris plajiioostata. 
Athyris expansa. 

„ obtusa. 

St. DoolagKa. 

Meleagrina teeselata. 
Pecten granoBus» 
Producto scabricula. 
L^tsBua Yolya. 
Martinia phalsena. 
Brachythyris planata. 
Atrypa flezistria. 

„ pugnus. 
Seipulites membranaoeus. 
Oyathocrinus megastylus. 

„ pinnatus. 

Millepora simUis. 
Eetepora prisca. 
Producta flexistria. 
Brachythyris pinguis. 

SWOBBS. 

Mathhalc. 
Athyris concentrica. 



OBirFTTH — ^FOSSIL AWD VOfUTQ LOCAIJTIKS. 
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COTOTT FXBICAVAOH. 



BOA ISLAHD. 

Axmns centralis. 
Dolabra orbicnlmB. 
Modiola megaloba. 
Pteronites veatrioosos. 

GHUIUJSILIm 

VUiniiy of. 

Spiiifera ininiina. 
Athyris globolaris. 

Drum, 
Buomphalus crotalostomTiB. 

DrwnJoi&riM* 
Producta Scotica. 

Fteinitjf of. 
OrQiis papilionacea. 

Bdmore Momtam. 

Gjathocrinns planuB, 
^oducta concmna. 
Tarbinolia fuogitps. 
FavoBites tumida. 
Glaaconome plunia. 
Fenestella laxa. 

Carrickr0i9fh^ 
Eaomphalos orotalostomus. 

Carraiotremal 

Meleagrina radiata, 
Pecten intentitialifti 
Ortlus resapinota. 
TOL. I.— D.a./.& 



Comaearrow. 

Producta antiquata. 

,, elegana. 

„ qaincunoialis. 

„ Bcabricxila. 
Leptagonia analoga. 
Orihis gibbera. 

„ resupinata. 
Spinfera attemtata. 

,, rotundata. 
Martdnia glabra. 

,, oblata. 
AmplexuB Sowerlm. 
Aulopora gigas. 

Bmyvulkm. 

Platyormus rugosos. 
Aotmocrinus amphora. 

Xhockninn^. 

ICeleagrina tessellata* 
Pectea arenosos. 

„ interstitialis. 
Producta punctata. 

,y sulcata. 
Spinfera minima. 
Atrypa flezistria. 

f, sulcirostris. 
Pentrendtes Derbiensis. 
HCT:iitrypa Hibemica. 

LouffhJEms. 

Turbinolia Ihngites. 

^%. 

Discites sulcatus. 
Buomphalus pentangulatus. 
Pleurotomaiia coucentrica. 
Sanguinolites arcuatus. 
Leptagonia analoga. 
Spinfera attenuata. 
Beticulaiia imbricata. 
Natioopsis canaliculata. 

2 
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Lozonema sulcatnla. 
InoceramuB pemoides. 

Vicinity of. 
Producta latissima. 

Drumeurren, 
AyIciiIa YemeuilliL 

River Banagh^ Drumcurren, 

Bedgwickia attenuata. 
PaeciloduB, sp. 
Sphenoptexis linearis. 



CoTJinDT FebmanaoHi eantinued. 

Lrumgovona. 

Pleorotomaria altayittata* 



TMathoguiggy. 
Ptoducta tortilis. 

TEJ£PO. 

Leam^ Moneyhum River. 

Morchisonia LarcomL 
Cypricardia socialis. 
7,iTign1a squamiformis. 



GOBT. 

Cregganore, 

Producta prsBlonga. 

jy setosa. 
Orihis arcuata. 

ly creniBtiia. 
Spiiifera crispa. 

„ inomata. 
Atr}ipa fiaUaz. 



CoTjimr Galway. 

Atrypa juvenis. 
„ pleurodoBu 
,y radiallB. 

Platycrinus contractuB. 

MiUepora oculata. 
„ similiB. 

]K)KTUinrA. 
VtcinUy of. 
Ooniatites lasteri 



CoiTNTY Kerkt. 



XILLABNET* 

Bricheen Bridge. 

Pecten araclinoidea& 
Plants. 

CASTLE ISLAND. 

Vicinity of. 
PleurorhyBchxis iEQberxiicus. 

CurreiM. 
Producta caperata. 
Leptagooia analoga. 



Leptagonia nodulosa. 
Orthis comata. 

I, crenistna. 

,y interlineata. 

„ tenuistriata. 
Spinfera megaloba. 
Cyrtia cuspidata. 

„ distians. 
Athyiis decussata. 
Atrypa MLax. 
PhiUipsia trancatuleu 
Cyathocrinus geometricus. 

,, yaiiabilis. 

Turbinolopsb bina. 
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Coxnrrr Eebbt, wntinued* 



CA8TLE ISLAS^D, COnftntlMl. 

Vicinity of. 

Turbinolopsis paaciradialis. 

y, plnriiadialis. 

FenesteUa antiqua. 

„ formosa. 

,, leticularis. 



TBALEBk 

Castleogary. 
Spirifera isomata. . 

BdUymaeelligott. 
Siphonaria Konicki. 

New Canal. 
Patella Bcutiformis. 



Coxnrrr Eildabb. 



CLA.VB, 

MUlicent. 



Orthoceras pyramidale. 
Loxoceraa BreyniL 

,, laterale. 
PoterioceraB fasifoime. 

jy YentricoBum. 

Actanoceras giganteum. 
GoniatiteB &8oiciilatu8. 

,y latus. 

,y listen. 

,y obtosus. 
DifldteB oosteUatns. 

,, discors. 

,y latidorsatos. 

„ subfiulcatus. 
TenmochailiiB bia]igiilatu& 

yj oariniferuB. 

„ coBtalifl. 

„ multicaiinatuB. 

yy snlciferus. 

NautiluB dorsalis. 
BelleropliQzi IsByis. 

,, obsoletns. 

yy tennifascia. 

Iffacrocheiliis acutos. 

„ curvilineuB. 

,y imbricatoB. 

Loxonema oonstricta. 

,, sulculosa. 
Tmritella megaspira. 
KaticopsiB elongata. 

,, Phillipsii. 

EuomphaluB acntus. 



Euompbalus c^yx. 

,, neglectus. 

,» peDtangulatus. 

PlatyscluBina belicoides. 
Pleurotomaria decussata. 

„ filosa. 

,, Orifithii. 

y, multicarmata. . 

Trochella priBca. 
AorocTilia carinata. 

,9 yetusta. 
Patella smaosa. 
Umbrella IsBYigata. 
Sangoinolitee arcaatuB. 

,y tnmiduB. 

Lutraria priBca. 
Cyprina EgertonL 
Cardiomorpha aximfDrmiB. 

yy corrugata. 

y, oblonga. 

Pleurorhynchns HibemicuB. 

„ minaz. 

Leptodomiu Bemlis. 
YenerapiB obsoletoB. 

yy Bcalaris. 

Ampbidesma subtruncatum. 
BysBoarca obtuBa. 

,, . reticulata. 
LithodomuB dactyloidcs. 
MytiluB Flemingi. 
InoceramiLB orbicularis. 

yy pemoides. 

Pteronites latus. 
Avicula Iffiyigata. 
., laminosa. 
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ComrTT ElLDABB, ^(W^miMi 

CLAVB, continued. 

Ayicula limukta. 

f, reota. 
Lima Iffivigata, 
Pecten arenosus. 

,, oonoentrico-0iriatu8. 



,, c^iflfliTnilif^b 

,y ellipticas. 

,, eLongatuB. 

„ fallso:. 

,, filatos. 

,y Forbesii 

I, graaoBoSk 

,, hiana. 

„ BowBrbii 
Crania yGsiculoaa. 
Producta antiquata. 

„ flezistria. 

„ granuloBa. 

„ intermedia. 

y, lacisiata. 

ff margaritacea. 

,, mesoloba. 

,f pectinoides. 

„ producta. 

„ nigata. 

f, setoea. 
LeptsBna f 

f, senata. 

„ volva. 
OrthiB crenifltria. 

„ divaricata. 

1^ papilionaoea. 

,^ resapinata. 

„ tuberculata. 
Spirifera attenuata. 

„ bisolcata. 

„ deoemcostata. 

„ omithorhyncha* 

ff prinoepe. 

„ rotundata. 
Cprtia cuspidata. 

„ distanB. 

„ lingoifera. 
Martinia elliptioa. 

„ glabra. 



Martania plebeia. 
Barchythyris pinguis. 
Athyiis glabrifitria. 
Actmoconchxis paradoxus. 
Atrypa bifera. 

„ cordiformis. 

,, ferita. 

,f hastata. 

„ pugnufl. 

,f reniformis. 

„ sacculus. 
Seminula pentahedra. 
Griffithides globiceps. 
Phillipsia ducora. 



Eutomooonchus 8couleri. 
Pakecbinus ellipticufi. 
Peteriocrinufl impressus. 
BbodocrinuB abnormis. 
Actmocrinus polydactylus. 

,, &iacoutadactylus. 

Amplezus Sowerbii. 
Yincularia dichotoma. 
Fenestella crassa. 

,, membranacea. 

Eetepora undata. 
CocblioduB gracilis. 

KATirOOTS. 

Pa^ei Ptiory. 
Goniatites Gibeoni. 

BATHAKOAK. 

BoiUm. 

Producta concinna. 

KATHOOOLE. 

ArddwgK 

Orthoceras ovale. 
Loxooeras laterale. 
Temnocheilus carinifenis. 

yf multicarinatus. 

,, Boldfems. 
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Selleroplioii apertos. 
yy hialcufl. 

Natioopsis Phillipsii. 
Euomphalus peatangulatus. 
Pleuiotomana QriffithiL 
Producta antiquata. 



Producta, fragaria. 

,, pectinoides. 
Orthis papOionacea. 
Spirifera rhomboideat 

,y rotundata. 
Atrypa pugnus. 
Platycrinug rogosus. 
Actinomniis triaccmtadactylaB. 



COUKTT LXITBDC. 


CLOONE. 


Producta oorrugata. 


Drumeonny. 


„ granulosa, 
y, lazispina, 
„ mesoloba. 


Lepidodendion new. 




„ pectinoides. 


EKNISIOLLEK, 


„ pustulosa. 


BhehLion. 


„ rugata. 
,, setosa. 


Orthoceras attennatum. 


„ flpinoaa. 


„ cylindraceum. 


», sulcata. 


Campylocezaa arcoatiim. 


Leptagonia annloga. 




Orthis crenistria. 


„ striolatoB. 


Spirifera attenuata. 


Disdtea sulcatos. 


„ bisulcata. 


Nautilus cyclostomus. 




Turritella sutundis. 


,, rbomboidea. 


NaticopsiB spirata. ^ 


Cfyrtia linguifenL 


MuichiBoiiia quadricarinata. 


Martinia plebeia. 


Lutraiia prLsca. 


Eeticulana imbricata 


Qrpricardia cuneata. 


Athyris fimbriata. 


Area canceUata. 


Actinoconchus paradoxus. 


CueoUffia aiguta. 




Bygaoarca ooatallata. 


„ pkinrodoiL 


„ reticulata. 


- „ pugnus. 


Inooeramus yetustos. 


ft aaoculuB. 


Heleagrina quadrate. 




„ ladiata. 


Seminula rbomboidea. 


Pteronitea semisulcatua 


Entomoconcbus Booukri. 


lama Iffivigata. 


Pentremites floiealis. 


PecteD asperulua 


Amplexus tortuosus. 


„ gibbosus. 


Favosites spongites. 


yy interstitiali& 


Vincularia dicbotoma. 


„ Jonesii 


Olauconome bipinnata. 


„ megalotis. 


„ pluma. 


Producta concinna. 


„ pulcberrima. 
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CouMTT Lbitbim, coftftntcei. 



Fenestella crassa. 

,^ ejuncida. 

,, laza, 

y, noduloea. 

79 polyporata. 

^, qufuLradecimaliB. 

,f tennifila. 

,, nndulata. 

„ varicosa. 

Hemitrypa Hibeinica. 
Polypora marginata. 



Plants. 



Terucosa. 

DKUKOP (mOHILL). 

BUanhiUew. 

MAirOBHAXILTOir. 

Vieinity of. 



Acroctilia yetusta. 
AYicula gibbofia. 
Producta aouleata. 

„ el^ana 

yy laxispina. 
Leptagonia plicatilis, 
Spiriiera gigantea. 

,, speoiosa. 
EchinoGiinuB UiiL 
Pentremites Derbiensb. 

f, ellipticnB. 

ActmoorinuB constrictus. 

„ coetuB. 

yy triacontadaciyluB. 

TragoB Bemicircnlare. 
DiiinuB Bucklandi. 
Sanguinolites curtuB. 

yy Iridinoides. 

BysBoaroa Bexnicostata. 
Pteronitcs sulcatus. 
Lima BemlBoloata. 
Pecten megalotis. 

,, segregatus. 



PioduQta antiquata. 

„ granulosa. 

„ pngilis. 
Orthis aicuata. 
Spinfera Urii. 
Athyris decofisata. 
Atrypa TentOabram. 
Serpulites carbonarius. 
Siphonophyllia cylindrica. 
Lithodendron a£&e. 
Flustra pahnata. 

XOHILL. ' 

Drwmod. 
Pleororhynchus nodulosus. 

Fearnaght Lomgh River. 
Malleus orbicularis. 

TMyar<m. 

Naticopsis neritoides. 
Producta concinna. 

yy latiHflima. 

yy quincuncialiB. 
Spirifera gigantea. 
Martinia obtusa, 

MohiUy Vicinity of, 

Avicula cjdoptera. 
Pecten plicatus. 

y, quinquelineatuB. 

,, Bcalaris. 

yy Sowerbii. 
Producta corrugata. 

,, margaritaoea. 

„ pugOis. 

,, quincuncialiB. 

yy Bcabricula. 

„ Bctosa. 

,y sulcata. 
Leptona Hardrensis. 
Ortbis parallela. 
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CouiTTT Lehbiv, continued. 



UOBXLL, continued, 

Bpiiifera gigantea. 

„ ostiolata. 
Cyrjaa semicircularis. 
Beticolana imbricata. 

„ miGTogenmia. 

Bradiythyiis integiicosta. 



SILMALLOCK. 

Chieken ma. 

Loxonema impendens. 
Euomphalus angnis. 

Vieinity of, 
Loxooeras distans. 



Athyris glabiistiia. 
„ squamosa. 
Atrypa laticosta. 
Cyathocrinus megastylus. 
Fayosites tenuisepta. 
Mlllepora inteipoiosa. 
Ymcularia porallek. 
Betepora tindata, 

CoTJunr Limerick. 

Goniatites sphasroidalis. 

Tenmocheilus pinguis. 

Acroculia triloba. 

Sangoinolites contortus. 

Mactra incrassata. 

Cyprina Egertoni 
_ Ichthyorachis Newenhami. 
' Penestella flabellata. 



Co u ATX LONDOKBEKRT. 



DaAPSBSio^cr. 

(MUon, 

LoKGnema polygyia, 
YeniiB centralis. 
Cypricardia condima. 

fy ininima. 

Sedgwidda bullata. 

ff globosa. 

Pecten simplex. 
IConotis ssqnalis. 
Cythere oblonga. 

9, puailla. 

Dromard. 
ICacrocheilTis fimbriatus. 
ICmchisoma elongata. 
Azmufi nncnloid^ 
Kucnla stilla. 
Cythere arcnata. 

yy impressa. 
Plants. 
Pern stem, new* 

MormeaL 
Palfl&oniscus, sp. 



Moyhedand. 



Palseoniscns^ sp. 
Amblypterus, sp. 
Gyracanthns, sp. ? 

99 new. 

,, tnberculatas. 

Holoptychins PortlockL 
PhyUolepis? 
Plants. 

MAQHSBA. 

BdOymire. 

Amblypterus, sp. 
Holoptychius PortlocML 

FdUaghon, 

Fern stems. 
Holoptychius Portlockii. 

1CA0HX&APSLT. 

SUwegdUum. 

Spirifera bisulcata. 
Turbinolia fdngites. 
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COITVTT LOH6TOBD. 



BALLTMAHOK. 

Muilawamia. 

Goniatites Btriolatos. 
Peoten plicatoB. 
Producta aculeata. 
,, fimbriata. 
Beticularia imbricata. 
ActmoconchuB paradoxus. 
Amplexns tortuosus. 

Shrule. 
Gycloceras Iffiyigatam 

TXrleeken. 

Loxoceras laterale. 
TemnocheilaB biangulatus. 

,, cariniferas. 

„ orenatus. 

„ jn-Qlticannatus. 

BeUerophon tangentialifi. 
Loxonema toxuida. 
Tnrritella tenuistria. 
Eoomphalus pentangulatus. 

,y tabulatos. 

BrachythyriB pingoifl. 

DET7XLISH. 

Mmaduff, 

Orthoceras attenuatoxn. 
Nucula oblonga. 
CtenaoanthuB. 
Oraoanthus Milleri. 
HoloptychiuB Portlocki. 
Plants. 

OBAITABDi 

Vidnity of. 

TenmocheihiB biangulatus. 
EuomphaluB oatiUus. 

,y tabulatuB. 

Producta quinouncialia. 



OrthiB papilioQaoea. 
Spiiifera bisulcata. 
y, oaLcarata. 
Oyrtia linguifera. 
Atrypa sacculos. 
Bairdia ourtiiB. 
Gk)rgonia Zic-Zad. 

LAJTBSBOBOTTGH. 

Ratheline. 

OithooeraB cylindraceum. 
Producta quineuneialis. 



Leptagonia plicatilis. 
Spirifera bisulcata. 
Cyrtia linguifera. 
Martinia oblata. 

y, obtusa. 
Bradiythyris exarata. 

„ pinguia. 

Athyns glabnstria. 

„ pugnua 
lithodendron inegulare. 
Lithostrotion striatonu 

LoyofOBD. 

Pleurorhynchus inflatns. 

Kikonmoeh. 

Nautilus dorsalis. 
Naticopsis Phillipsii. 
Fenestella maabranacea. 

Vimity Qf. 

TemnocheiluB multtcarinatoB. 
Ortliis crenistna. 

SHBtTIX. 

TMeehm* 

Temnocheilus cronatiis. 
Euomphalus tabulatus. 
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CABLmOFO&B. 

Vicinity of. 
Bellerophon apertas. 

„ costatus. 

y, tangentialiB. 

Siphonopbyllia cylindrioa. 



CotfKTT LoirrH. 

DUNDALK. 

Actinoconclius paradoxus. 



CovKTY Mayo. 



BALLTCAStLS. 

BalUnglm. 

Enomphalus elongatas. 
Modiola subparalkla. 
Lima conciima. 
Atrypa angolaris. 
Helodus mammiUaris. 

Bunatrahir Bay, 

Sangainolites plicatus. 
Ferns. 

Carroweor. 

Stigmaria ficoides. 
Sigillaria. 
Lepidodendron. 
Frodacta hemisphs&rioa. 
Atrypa Gregaria. 

Daonadoha, 

Orthoceras laterale. 
Bellerophon apertns. 
Murchisonia elongota. 
Loxonema constricSta. 
Enomphalus acntns. 

„ pentangnlatus. 

Prodncta hemiBphserica. 
Orthis crenistria. 
Spirifera attennata. 
PalBBchinns el^ans. 
Tnrbinolia fungites. 
Fayoedtes megastoma. 
Fenestella antiqua. 
Psammodus porosos. 
Oladodus mirabiliB. 

VOL. I. — B. Q. J. 8. 



Kilhnc^ 



Orthoceras attennatnm. 
Tenmocheilus tnberculatus. 
Sanguinolites sulcatus. 
Pinna mntica. 
Pecten interstitialis. 
Producta acnloata. 
„ fimbriata. 
Orthis parallela. 
Spirifera calcarata. 
Athyris globularis. 
Atrypa gregaria. 
Griffithides obsoletus. 
Phillipsia ColeL 
Tnrbinolia fangites. 
Fenestella undnlata. 

BAKGOB. , 

Larga/Mmre, 

Cypricardia tnmida. 
Axinus axiniformia 

,, carbonarins. 
Nucnla leiorh^chns. 
Pecten duplicicosta. 
Atrypa indentata. 

„ Virgo. 
Cythere Hibbertii 

„ Bubrecta. 
AstrsBa pentagona. 

XILLALA. 

CroBspatriek, 

Goniatites intercostalis. 
Discites sulcatus. 
Pullastra crassistria. 

2h 
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EiLLALA, continued. 



Vicinity of. 
Turbo spirata. 
Sanguinolites tricostatus. 
Mactra ovata. 

Kileumminy Eillala Bay. 

Macrocbeilus canaliculatus. 
Atrypa compta. 
Lacuna antiqua. 
Perns and Fucoides. 

KiUogunra, 
Avicula inform is. 
Pecten concavus. 

Killyhrone, 
Stromatopora concentrica. 
Fenestella plebeia. 



CoiTNTY Mato, 4>ontinued, 

Muttoffhfarry. 
Discites sulcatus. 



DKTJMCONDRA. 

Ardayh. 

Belleropbon apertUB. 

„ tangentialis. 

„ tenuifascia. 

Euompbalus acutus. 

„ pileopsideufl. 

„ rotundatus. 

Leptodomus senilis. 
Inoceramus vetiistus. 
Avicula laminosa. 
lima altemata. 

„ prisca. 
Pecten ovatus. 

f, Bemistriatus, 
Producta Edelburgensis. 

t, fimbriata. 

„ laxispina. 

„ Martini 

„ mesoloba. 

„ pustulosa. 

„ striata. 

,f sublsBvis. 

,, sulcata. 



TownploU. 

Anatina attenuata. 

f, deltoidea. 
Cypricardia modiolaris. 
Pecten conoideus. 

„ depilis. 

f, pera. 

LACKAN BAT. 

JETilcummin, 

Sanguinolites transyersas. 
AxinuB carbonarius. 
Helodus planus. 



CouyTY Meath. 

Leptagonia plicatilis. 
Orthis crenistria. 

„ radialis. 
Spirifera rbomboidea. 

„ trigonaliB. 
Martinia elliptica. 

„ oblata. 

n plebeia. 
Reticularia imbricata. 

,, reticulata. 

Bracbythjrris duplidcosta. 

,f integricoeta. 

Athyris expansa. 

f, globularis. 

,, squamosa. 

M excavata. 

„ pugnus. 

„ sacculuB. 

,, ventilabrum. 
Ecbinocrinus yetustus. 
Turbinolia fungites, 

Ballyhoe Lake, 
Producta hemisphamca. 
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DJJLEBK. 



Mullaghfin, 
£uomphalas rotundatus. 
Producta Martini. 
Spirifera striata. 

,j trigonalis. 
Martinia decora. 

,, oblata. 

,, plebeia. 

,1 symmetrica. 
JBrachythyris dnplicicosta. 

,, planicostata. 

Atrypa bifera. 

„ pugnus. 

MOinrALTT. 

Horath. 
Bellerophon apertns. 
Turritella tenxiistiia. 
Naticopsis spirata. 
Euomphalus catillns. 
Cyprina Egertoni 
Pieurorhynchus idiformis. 
Spirifera ostiolata. 
Turritella suturalis. 

NATAK. 

Walterstoum, 
Posidonia membranacea. 

KOBBEB. 

BaUitrie, 
Eaomphalus marginatus. 
Pieurorhynchus giganteus. 
Oypricardia cuneata. 



CoiTNTT Mato, cotUinued, 

Orthis papilionacea. 
Spirifera attenuata. 

I, crispa. 

„ octoplicata. 

,, trigonalis. 
Martinia oblata. 
Atrypa pleurodon. 

„ sulcirostris. 
Actinocrinus triaoontadactylus. 
Lithodendron affine. 
Payosites spongites. 



Loxoceras laterale. 
Goniatites mutabilis. 

„ obtusus, 

Euphemus Urii 
CucullBBa tenuistria. 
Pecten If urchisoni. 
Producta Edelburgensis. 

I, maxima. 

„ pectinoides. 

f, sulcata. 



CruUetown. 
Posidonia Becheri. 

Rathgillen. 

Orthoceras attenuatum. 

,f cinctum. 

„ ovale. 

Cuculleda tenuistria. 
Producta Martini. 

ti pectinoides. 

i; sulcata. 
Lepbagonia analoga. 
Spirifera rhomboidea. 
Athyris planosulcata. 



WdUerafoum, 
Atrypa semisulcata. 



SLAlfB. 

Vicinity of. 
Cyrtia semicircularis. 

TEIM. 

Laracor. 

Tcmnochcilus biangulatus. 
Macrocheilus acutus. 
Turritella tenuistria. 
Producta mesoloba. 
Seminula pisum. 
Cythere inflata. 
Gorgonia Lonsdaleiana. 
Glauconome pluma. 
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OABSIOZMAOBO00. 

' Clanturk. 

PlenrorhynchuB trigonaliB. 
Spirifera ostiolata. 

Plenrorhynchus giganteuB. 

SMTTALS. 

EiUtfrean, Upp^. 
GoniatiteB iiitercosta]i& 

Tanifshandeny. 
Peoten flexuoBUs. 



UOKAaHAK. 

Duniona^h. 

Produota henuBphssrica. 
,, Scotica. 

Viemity of. 

Spirifera ostiolata, 
l^ducta Scotica. 
Orthis Kellii. 

Cardium orbicolare. 
Produota Scotica. 



Qveek's Couktt. 

UABTBOBOtTGH. 

Cloghran, 
Spirifera attenuata. 



^ALLnrASIOB. 

Mowe, 

Gardiomorpha oblonga. 
Producta nmricata. 
Spirifera attenuata. ^ 
Athyris squamosa. 
Amplexus Sowerbii. 

BOTUB. 

Vicinity of, 

Producta conoiuna. 

,; spinosa. 
Spirifera rotuudata. 
Athyiis fimbriata. 
Favosites parasitica. 

Clem. 
Turbinolia fungites. 
FavositeB tmuisepta. 



CoXTlfTT EOSCOMMON. 

Dnmioe, 
Produota scabricula. 
Athyris expansa. 
„ BuIcirostriB. 

Orangemore, 
Producta spinosa. 
Orthis filiaria. 
Favosites spongites. 

Producta Martini. 
Leptffina Hardi^nsis. 
Orthis filiarim 

Beticularia striatella. 
LeptsBua haidr^ais. 
Orthis papilionacea. 
TurbinoliiBt ^ingites. 
FavositeB megastoma. 
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Cou^rrr BoMoiaioir, aontinued. 



CARBIOK-OK-SHAKKOK. 

Eillukin. 

Producta elegans. 

„ granulow. 
Leptagonia analogs* 
Favosites spongites. 

CA8TL£RSA0H* 

Kiltidlaffh. 

BeUerophon apertos. 
l^aticopsis elongata. 
Producta corrugate 

„ gigantea. 

„ scabricnls. 
Orthis papilionacea. 
Atrypa acaminata. 
Lithodendrcm affine. 

KBABrX. 

Cartrtmaghgh. 

Ptx)diicta lafaflsima. 
,» sulcata. 



JBrachythyziB pingnii. 
OriffitibideB obeoletni. 

BOSCOlOfOV. 

RathtnoyU Souse, 

Loxonema contftricta. 
EuomphaluB crptalostooma 
Gyrtia linguifera. 
Iteticularia imbricata. 
Atrypa hastata. 

Vicinity of, 
Lithodendron Bodale. 

Strointown. 
Euomphalus cristatus. 

TULSX. 

Tolerory. 

Loxonema brevis. 
Acroculia canaliculata. 



GouiTTT Sueo. 



IIASIT. 

Ballymemy- 
Afitarte quadrata. 

BunowTia. 

Piima flexicostata, 
Cythere orbicularis. 
Astrsea iireguldrin, 

Carroumf^hf' 
Taxocri|(tt9 palyd«4tybi8* 

suao. 

Camly. 

Atrypa sulcirostris. 



TBlfPLEBOT OB T0BEB0X7BBT. 

Caaroumacrory. 

Pandora clavata. 
Sedgwickia gigautea. 
Mytilus comptus. 

TOBBBCUBBT. 

Magheramor$. 

AstrfiBa arauea. 
Lithodendron pauciradialis. 
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County Tipperaby. 


GZ.OQHEEN. 


KENAGH/ 


ireweasth, 
Producta MartinL 
Cyrfcia cuepidata. 


Vicinity of. 
Goniatites splueroidalis. 

POBTUMVA. 


lorociLOPrr. 

Vicinity of. * 

Cyathocrinus variabilis. 
Turbiuolopsis Geltica. 


Carriyahoriy. 
Loxoceras laterale. 
Turritella suturalis. 
Euomphalus pentangulatus. 




County Tybone. 


AUGHSB. 


GLOGHBB. 


I\f more Todd. 


Ayhnayhyh. 


Turritella tenuistria. 
Atrypa radialis. 

AUQHNACLOT. 

Ziamore, 
FaTosites megastoma? 

BAILTGAWLET. 


Modiola Macadami. 
Dithyrocaris Colei. 

„ Bcouleri. * 
Cy there excavata. 
Spirorbis globoBua.' 

f, minutua 

Spirorbis globosue. 


Auna^hiUa, 
Orthifl Kellii 

Teredo? antiqua. 

JSTnockonny. 
Pecten Enockozmiensis. 

CASTLEBEBG. 


Mullayhtinny, 
Ooniatites reticulatia. 
Euomphalus quadratos. 
Sanguinolites undatos. 
AxinuB axiniformis. 

„ obliquus. 

ff obovatus, 
Dolabra gregaria* 
Nucula longiroBtris. 


JBdenasop, 
OrthiB creiuBtria. 


OOOKSTOWir. 

Clare. 


Scroffhy. 

Producta Scotica. ^ 
Orthis papilionacea. 
Siphonophyllia cylin^rica. 
Lithodendron ctespitosum. 
Favoflites megastoma ? 


Pleurotomaria concentiica. 
Acroculia angustata 
Athyris glabristria. 

Donayhriik. 
Platyechisma Jamesii. 
Producta aurita. 
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CouNTT Ttboite, contitiued. 



Eildress. 

Atrypa triplex. 
Phillipsia mucroBata. 
SabelLEi antiqua. 

Coohtoum. 

Discites trochlea. 
Bellerophon costatus. 
Enphemos Uni 
TurriteUa suturalis. 
Naticopsis plicistria. 
Euomphaltis rotundatuB. 
Flatyschisma helicoides. 
Pieurotomaria carinata. 
Patella mncronata. 
DentaHnm inomatam. 
Sangainolites sulcatus. 
Donax primigeniaB. 
If ucula rectangnlaris. 
Pinna flabellifoTmis. 
Pecten coelatus. 
Prodncta aurita. 

„ concinna. 

,, elegaoB. 

„ fimbriata. 

,, MartinL 

„ Scotica. 

,y setosa. 
Cyrtia cospidata. 

,, senilis. 
If artinia plebeia. 
Atrypa isorhyncha. 

,, laticliya. 

„ radialb. 

„ Virgo. 
Phillipsia Kellii 
Astnca crenulariB. 
Lithodendron cfiespitoBum. 
liithostrotion striatam. 
Verticillopora dubia. 
CochlioduB. 

ArdsaUagh, 
Syphonophyllia cylindrica. 



Vicinity of, 

TurriteUa acicula. 
Sangainolites Iridinoides. 
Pullastra elliptica. 
Nucula attenuata. 

„ brevirostris. 
Ortibifl papilionacea. 

BrufMcraw, 

Loxoceras laterale. . 
Goniatites striatus. 
Discites oxystomus. 
Bellerophon apertus. 
Producta concinna. 
Athyris triloba. 
Syringopora geniculata. 

Laohagh, 

Bellerophon apertuB. 
Loxonema pulcherrima* 
Enomphalus tabolatus. 
Patella scutiformis. 
Sanguinolites angostatus. 

„ plicatus. 

Cypricardia rhombea. 
Nucula gibbosa. 
Producta hemisphasrica. 

fy lobata. 

„ Martini. 

„ punctata. 
Athyris plaaosulcata. 
Siphonophyllia cylindrica. 
Lithodendron affine. 
Fayosites tenuisepta. 
Janiacrassa. 
Olauconome pluma. 

Magherenny, 
Bellerophon comu-arietis. 

Meenacarighy, 
FavoBites megastoma. 
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DV¥QAKM<flf, 

Dnmreagh, 

Bolenopsis ounor. 

EiUymedi. 

SanguixLolites radiatas. 
Byssoaroa obtusa. 
Pteronites semisnicattis. 
Lima altemata. 

„ decussata. 
Fecten eaqnalis. 

,, caaceUatolus. 

,, concentxico-striatus. 

„ ellipticus. 

,, grauosus. 

,f intercostatns. 

,, tripartitiis. 
Producta concinna. 

„ gigantea. 

ff latisesfli^ 

„ Martmi. 
Bracbythyris planicostata. 
Pbillipsia cffilata. 
Syringopora laxa. 
Favosites tumida. 
Yincalaria megastoma. 

„ parallela. 

„ raricosta. 

Glauconome gracilis. 

,, phtma. 

Fenest^lla fonnosa. 

,, fnitex. 

,, multiporata. 
Polypora marginata, 

,, papulata. 

Euompbalus tabulatos. 



Eoughan, 

Sanguinolites Iiidinoides. 
Griffitbidee calcaratus. 



FIVBMILETOWH, 

Vidnity of. 

Natioopsis plidstria. 
Atrypa&Uax. 

Baherm. 

Avicula TbomsouL 
Pecten bellis. 

„ consimUis. 

„ irregularis. 
Leptsena perlata. 
Ortbifl caduca. 
Atrypa nana (witb Peciea consi- 

mflis). 
Orbicnlites antiquus. 

LISBELLAW. 

KiUyeloghy. 

Pbragmoceras flexiatria. 
Sanguinolites costellatus. 
Pecten micropteruB. 
Ecbinocrinus triserialis. 

OUAGH. 

Dnmwre. 
Producta Scotica. 

STEW AET8T0 WUr . 

Tumph&r, 
AstxsBa crenulariis. 



jlbdmobs. 
Arioe, 

LeptsBna plicata. 
Spirifera apertorata. 
Atrypa fallax. 



ActinocrinuB tenuistriatus. 



Couimr Watebpobd. 

Cwragh, 

Orthis aracbnoidea. 

,, parallela. 
Gyrda cuspidata. 
Atbyiis deeossata. 



Atrypa striatula. 
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CoiriiiTT Watsrfohd, cantmuei. 



ARDiroBB, catUmued. 

CyathocrmuB geometricus. 
Favoaites fibrosa. 

CLONMBL. 

Eilnamaek. 

Leptagonia nddulofla. 
Spiiifera crispa. 

,, disjnncta. 
Cyrtda distans. 
Atrypa faHftTr- 
Fenestella tenuifila. 

DTTlTGABTAir. 

BaUinaeaurty. 

Qrthoceras cylindracemn. 

„ ovale. 

Loxoceras laterale. 
Goniatites micionotas. 
Temnocheiliui biangulatuB. 
Naticopais PhiUipsii. 
Cyrtia distans. 
Glauconome antiqiuu 



Bet^ora prisca. 

,y nndata. 
Goniatites Gibsoni. 

„ striolatuB. 
Pleurorhynchus aliformis. 
Pecten arachnoideus. 
Prodacta aculeata. 

„ caperata. 

,, intemipta. 

„ membranacea. 

„ rugata. 

„ sulcata. 
Leptagonia mgosa. 
LeptsBna conyoluta. 

„ sericca. 
Orthis areuata. 

„ granulosa. 

„ interlineata. 

„ longisulcata. 

VOL. I. — D. Q. J. s. 



Spirifera attenuata. 

f, bisulcata. 

„ octoplicata. 

,, rhomboidea. 

„ rudis. 
Cyrtia laminosa. 
Martinia phalsBna. 
Brachythyris integrlcosta. 

„ ovalis. 

„ pinguis. 

Athyris concentrica. 

„ glabristria. 
Atrypa desqnamata. 

f, hastata. 

„ insperata. 

,, striatola. 
Calymene granulata. 
AdelocrinuB histrix: 
Platycrinus granulatus. 

„ interscapularis. 

„ similis. 

y, tubercnlatua 

Taxocrinns macrodactylns. 
Cyathocrinus eUipticus. 

„ geometricus. 

,, pinnatus. 

,, variabilis. 

Actinocrinus polydactylus. 

,, triacontadactyiuB. 

Amplexus nodulosus. 

„ SowerbiL 

TurbinolopsiB Celtica. 

y, 'pauciradialis. 

Manon cibrosum ? 
Pleurodictyum problematicum ? 
Verticillopora abnormis ? 
Millepora gracilis. 
Gorgonia assimilis. 
Glauconome bipinnata. 

„ pluma. 

Fenestella oculata. 

Ballyduff. 

Goniatites oxcavatus. 
„ ListerL 

2i 
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CoTTKTT Watbbfokd, cotUinued, 



DUHGABTAN; Continued. 
BaUyduff, continued. 

Goniatites obtusuB. 
,, ovatuB. 
Temnoclieilufl pinguis. 

„ solciferoB. 

Bellerophon apertus. 
Naticopsis Phillipsii. 
Pleurorhynchufl minax. 
Area fimbriata. 
Fecten disedmiliB. 
,, ellipticus. 
f, fSedlax. 
„ gibbosuB. 
„ plicatus. 
„ SowerbiL 
Calceola saadalina. 
Producta laciniata. 
,, lirata. 
,^ pectinoides. 
rugata. 
Leptflena Hardrensis. 
Or&iifl divaricata. 

„ longisulcata. 
Gyrtia cuspidata. 
Brachythyrifl oyaliB. 
Cythere inflata. 
AinplezuB tortuosns. 
Stiomatepora polymorpha. 

Vicinity of. 
Temnoclieiltis tubenmlatus. 

Clonea, 
Euomphalus serpens. 
Pecten transyersus. 
Producta caperata. 

„ fragoria. 

„ pnelonga. 
Leptagonia analoga. 
Leptsena plicata. 
Orthis filiaria. 

„ granulosa. 

„ parallela. 

„ semicircnlaris. 
Spinfera aperturata. 



Spirifera attenuata. 
„ difijuncta. 
„ ostiolata. 
,, rotundata. 
Gyrtianuda. 
Martinia decora. 
„ glabra. 
,, phalsena. 
Athyris decussata. 
„ globxilaria. 
Atrypa desquamata. 
,, insperata. 
,, oblonga? 
f, striatala. 
Calymene IsBvis. 

„ Latreillii. 
Edunocrinus glabrispina. 
Taxocrinus macrodactyluB. 
CyathocrinuB pinnatiis ? 
„ variabilia 

ActinocrinuB tenmBtriatus. 

„ tesselataB. 

Amplexus nodxilosas. 
„ SowerbiL 

,, tortuosufl. 

TurbinolopsiB Celtica. 
Manon cribrosom ? 
Pleurodictyum problematicum. 
Favosites fibrosa. 
Verticillopora abnormis. 
Millepora gradlis. 
Fenestella kxa. 

TALLOW. 

Camphire. 
Plants. 

Janeville. 
Plants. 

Talloufhridffe. 
Spbenopteris Hibemica. 
Lepidodendron Giiffithii. 
Cyclostigma, Stigmaria, &c 



Plants. 



VaU of the Bride. 
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CoTJHTr Wbzfosd. 



FETHABD. 

Hook Head. 

AcTOCulia triloba. 

;, tubifer. 

„ vetusta. 
PleuTorhynchus aliformis. 
Pecten ^ax. 
Producta caperata. 

jy comigata. 

„ pugilis. 

„ postulosa. 

., qiiincuiicialis. 

,, setosa. 
Leptagonia nodulosa. 
Leptaena convoluta. 

yy Hardrenais. 
Orthis crenistria 

,, interlineata. 

„ parallela. 
Spirifera attenuata. 

„ bisulcata. 

yy calcarata. 

„ gigantea. 

yy oetiolata. 

yy rhomboidea. 

,, speciosa. 
Cyrtia cuBpidata. 

y, distans. 

,y laminosa. 

y, mesogonia. 

„ semiciicularis. 

,, simplez. 
Maitima plebeia. 
Reticularia imbricata. 

yy microgemma. 

Brftchythjris pinguis. 



Athyris concentrica. 

yy decQfisata. 

,, depressa. 

,, squamosa. 
Atiypa fiallax. 

yy hastata. 
Phillipsia tmncatula. 
Spirorbis caperatus. 
Spiroglyphtis marginatus. 
PalaBchinus elegans. 

„ gigaa. 

EchinocrmoB elegans. 

yy glabrispiua. 

„ yetostus. 

Platycrintis laciniatus. 

,, IsBvis. 

yy omatns. 

,, triacontadactylus. 

Poteriocrinus gracilis. 
Cyathocrmus tuberculatus. 
Atocrinus Killeri. 
Amplezus Sowerbii. 

y, toitaoBus. 
Turbinolia fungites. 
SiphonophyUia cyUndrica. 
lithodendron sexdecimale. 
Aulopora campanulata. 
Astreopora antiqua. 
Dictyophyllia antiqua. 
Favosites polymorpha. 
Berenicea m^astoma*. 
Ptylopora pluma. 
Polypora dendroides. 
AcroGulia tubifer. 
Athyris squamosa. 
Psammodus porosus. 
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GaTALOGXTB of THB SEVERAL LoGALlTllSS m IbELAND WHEEE MiKBS OE 
MeTALLIFEBOVS IbDICATIONS ha ye HITHEETO BBBir BI0COTEBEI), AB- 
BANGED IN GoUlTTIBSy ACCOEDD^G TO THEIB BESPECTITE PoST TOWBS. 

Note. — ^The localities witb an asterisk prefixed are situate in Igneous or Lower Se- 
dimentary Bocks ; the remainder occur for the most part in Limestone. Mines mow or 
formerly worked are printed in Italics, bat no opinion as to tlie relative or actual pro- 
ductiveness of any is intended to be offered ; subdenominstions of Mineral districts are 
grouped for convenience between brackets ; when Mines liave been recognized by other 
designations, these latter are added in parentheses. The^numbers attached to the loca- 
lities refer to the Ordnance Sheets which contain them. 'Several authorities and expla- 
natory remarks are inter s persed. Collieries are omitted, the Goal-flelda being described 
in Sir Richard Griffith's Reports, and marked on his Geological Map of Irdand, from 
which the following localities were originally compiled, many years ago, for the use of 
the Greneral Survey and Valuation of Ireland. 

Though MetalUc Lodes have not been discovered in the Counties of Carlow, Loodon- 
derry, and Westmeath, it is not improbable that such may occur. 



Port Towns. 


LocaUtiea and Counties. 


No-ofOra- 
naoceSbeefc 


Batxtcabtlk, .... 
Cabbiokfbbous, . . . 
Labhie, 

Cbobsmaqlev, . . . . 
Kkadt, 

MiDDLBTOWN, .... 

Nbwry, 

Newtownhamiltow, . 
P0INTZPA3S, .... 


ANTRIM. 

Coal-field (Ballynagard, Torglass, Toma- 
roan, &c.}. Clay-ironstone, and Hematite, 

Dtmerue, thick beds of Rocksalt, also Gyp- 
sum on Coast from Belfast, Northward, . 
*Dandre8san, Iron,t 

ARMAGH. 

(*Carr%ckgaaogly, Lead, ~- Griffith, MSa, 
i Mines of Ireland, 1821, 

*DoT8y, Lead, — discovered by Joseph Back- 
house, of London, Esq., 

•Tallvard. Lead. 


5ft9 

52 
41 

S6 
25 

28 
80 
81 
20 
19 

19 

19 
15 
22 

22 

25 

18, &C. 


•Tullydonnell, Copper, 

•Aughnagurgan, Lead, 

* Clay^ Lead and Bfianganese, 

cat^4 by William Conn, Esq., . . . . 

•Drummeland^Derrynoose)^ — Lead, worked 

by the late Lord Famham many years 


•e"» ••• 

•ram%A«,Lead, 

•Drumbanagher (Church Glen), Lead, 
*KUmonaghan (Jerreta or Tuean, Fata), 

Conoer. ••.... 


• Ballintemple, Lead, — communicated by 

Joseph Backhouse, Esq., 

♦ Batlymore^ Lead,— exact position not as- 
certained ..■•...■.• 





tlWhen the word Iron occurs alone, Magnetic, Specular, or other Ores (proper), of Iran are tho 
intended ; thus diatinguiahlng them from the Clay-iironstone, a regular rock formation. 
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Poet Towns. 


Localttifls and CoontlM. 


NaofOid. 
nance Sheet. 




CAVAN. 




Cayah, 


*Fani]uim Demesne, Copper, 


20 


C0OTKHI1.L, .... 


* Ccmanumey (fTKeal Burrcwea), hbad, . 


22 


Shbroock, 


•South East of; Lead, 


29, &c. 


Swahlihbab, .... 








fith'8 Coal Reports, 


6 




CLARB. 




Balltyaohan, • . . 


Cappagh, Copper, AigentiferoiiB Lead, and 






Manganme, 


6 
20 


FKAKT.B, 


♦Corrakyle, Copper 




•Glendree, Lead, 


19&27 








Pordy Allen, Esq., Seo. to the Mining 


20 




Company of Ireland, 


42 


{fSWMABKKT-ON-FBBODB, 


Carrownakilfy, Aigentiferoiis Lead, . • 


84 


Qunr, 


Bally hiekey, Argentiferous Lead, and Cop- 






per, with Zinc, 


84 


CagiUtowm Mines, . . 


Ca^ltUmm, Lead, 

M(manoe{KUbrecka$i), Argentiferous Lead, 


84 

84 




and Antimony,— -Ejlbreckanite, . . . 


84 


BOADFOBD, 


CrumUn, Axgentiferons Lead, .... 


4 




DooZtn,, Argentiferous Lead, .... 


8 


SlXMTTjmUfDGg, . . . 


Batblaheen South, Lead and Sulphur Ore, 






—communicated by B, W.Townsend, Esq. 


61 


lOMGRAHET, . . . - . 


•Ballyhurly, Lead, 6rifflth*s HSS., Mines of 






Ireland, 


29 


TULLA, 


Ballyvergin, Lead, Copper and Sulphur Ore, 






— communicated by R. W.TownsendyEsq., 


26 








ferous Lead, .•.***--- 


84 




MUUovn, Silver and Lead,~worked by the 




Bullion Mining Company, 


86 




CORK. 




BlLLTDBHOB, .... 


'•BattyeummiMk, Copper, — see GriflSth's 






Report on Audley Mines, 


140 




* Cappaghfflast {Cappagh), Copper^ . . 


140 


AMdUy Minei, . . . 


- ^Fodnamuck, Copper, 

*Horie Island, Copper, Traces of Lead oc- 


140 




cur in the Qossans of all these mines, . 


149 




•Rotthrin, Copper, 


140 




' •BallydeKoh, Copper, worked by South Cork 






Mining Company, 


140 


Ballydekob Mmety . ." 


•5o/ca^A, Copper, 


140 
140 




• Kilcoe. Conner. 


140 






140 




•Derreennalomanej Copper, 


131 
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PostTowDflb 




MaofOrd- 
njiace Sheet 




CORK, eoniiMtud. 






•Kilkilleen, Copper and Lead, .... 


140 


Boaringwater MiDes, . 


«Laheratanyall7, Copper and Lead, . . 


140 




( *Leighcloon, Copper, 


140 


Bantbt 




129 




•Clashadoo{F<mr-Mile- Water), Capper, . 


180 




♦Derreengreanagh, Copper and Sulphate of 






Barytes,— communicated by R. W. Town- 






■end. £90 


118 




'(rZanaZm, Copper, 

♦Gorta©a%, Copper, 


129 




138 




( * Gortacloonoy hsndj 

\ ♦^offyAi//, Copper, 


118 


Hollyhill Mines, . . 


118 




♦Xt«c«», Copper, 


129 






117 




*Itoo$kat Eastj ArgentiferooB Lead, . . . 


117 


Oarriotohill, . . . 


FicinUif of, Lead with Zinc,— Mr. Court- 








75 &76 


CAgTLETOWN-BKAB- 


fMHtWej, Copper,— Griffith, MSS., . . . 


114 


IIAVEN, 


*CbA«rm«eZe&o«, Copper, 


127 


Bearhaoen Mines, . . 


*Caminches, Copper, 

*Cloan, CoDoer. 


114 
114 




*Cbo»i. CovDer. 


114 




*Kealoge, Copper, 


114 & 127 




*KilJdnnikin, West, Lead 


127 




*KiIlaconenagh, traces of Lead and Copper 






in several places, 


115,128, &c 


Oastletowubend, . . 


*Cooscroneen, Copper, — communicated by 






R. W. Townsend, Esq., 

Rabbit Island (Squince), Antimony, Cop- 


142 








per, and Lead, 


142 


Clokakilty, .... 


*Duneen, Lead, Copper, and Sulphate of 
Barytea,— worked chiefly for Barytes at 






present, . ..^ ..... . 


144 


Cork, 


*Rathpeacon, Copper (traces of Malachite), 


68 


Crookhayen, . . . 


•Altar, Copper, 


148 
147 


♦Ballydivlin, Copper, 




•Ballyrisode, Copper,— communicated by 






R.W. Townsend, Esq., 


147 




*Ba2teen, Copper, 


147 










reus Gossan, 


147 


r *B(mlysallagh(WestCarhery), Copper,Savw, 




and li^ad, t , . . . . . . 


147 
147 


*CaUaros, Copper, 




*Cloghane (Mixen Head), Copper, . . . 


146 








Crookhaven Mines, . 


haven Mining Company, 


147 




•Kilbarry, Copper, 


147 




*Mallavoge (Brown Head), Copper,— pro- 






perty of Lord Charles Clinton, M. P., . 


152 




* Spanish Cove {KHmoe), Copper and Argen- 






tiferous Lead, 


147 
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Post Towns. 



DUKMAHWAT,". . 



LackuM Minety . 



Glenoabiff, . . . 
MiiiUnrBBBT, . . . 

NOHATAI., . . . . 

Mingahella Mines, . 

BOSaOARBBBT, 



Olandore Minet, 



ssibbbubn, . 
Skuxx, . . . 



Oootheen Mines, 



Balltbofby, . 

BAI«LT8HAlfJIOKy 



BUKDOBAH, 

Gabsidokaob, . 



DoHTASrAOBT, . 



localltlM and ConntlM. 



CORK, continued. 



*Laekovaun, Copper, 

*Toormore, Copper, 

'Demesne, Mondic, 

*Derreeii8, Copper,— commimicated by R. 
W. Townsend, Esq., 

!*Coom {Lackue Woodt), Copper, — property 
of John D'Arcy Evans, Esq 
* Inehanadreen, Copper, — communicated by 
Fitz-Lionel Fleming, Esq., ....... 

*Etk Mountain, Copper, 

* Vidnity of. Copper, 



I ^Minane, Lead, 

[^Ringabella, Argentiferoos Lead, . . . . 

''^Aghatuhrid, Manganese and Copper, — 

Griffith, MSS., 

•Dcrry, Copper, 

*Drom, Copper, 

*Ketmore, Copper, 

*Kilfinnan, Copper, 

J^Rouryglen, Manganese and Iron, . . . . 

*Gortagrenane, Copper, — communicated by 
R. W. Townaend, Esq., 

'Little Island, Copper and Sulphate of Ba- 

fyt**) 

*BawnishaU, Copper, 

*Ga»tlepoint, Copper, 

Qutleisland, Copper, 

*Coosheenj Copper and Iron, 

" Gortnamona, Copper, 

*Long Island, Copper, 

"Skull, Copper, 

'Leamcon, Copper, — communicated by R. 

W. Townsend, Esq., 

*Mountgabriel, Copper, 



DONEGAL. 

* ffelehtown, Lead and Iron, 

Abbey Island, Argentiferous Lead with 

Zinc, and Copper, 

Abbeylands, Aj^ntiferous Lead with Zinc, 

and Copper, 

Bally magrorty, Lead, 

Finner, Argentiferous Lead with Zinc, and 

Copper, 

Tonregee, Lead, 

Vicinity of^ Lead and Copper, .... 

*Carrawmore or Glentogher, Argentiferous 

Lead with Zinc, and Sulphur Ore, . 

•Clonca, Copper, 

*Ards, Lead, 



No. of Ord- 
nance Hap. 



147 
148 
107 & 108 

107 

107 

107 
90 
89 
99 
99 

142 
148 
142 
142 
143 
148 

148 

148 

151 
148 
149 
189 & 144 
140 
148 
148 

148 
139 



68 

107 

107 
108 

107 
107 

106 

20 
4,6,&c. 
16&26 
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FQBtTowna 



GlehtisSi 



IiiMdltteBandGoiintU» 



K1LLTBBO8, 

LETTEBKBNlir, 

Naban, . . 
ANNALonro, . . 

AJHX3LAS8, . . 



Brtaksford, . . 

Cbawfordsburn, 

Dromaba, . . . 

Dromobb, . • . 

duhdbubc, . . . 

HlLLBBOROUGH, . 

KiLKBBL, . . . 

KlLIX>UOH, . . . 



ElLLTLBAQH, . 
NIEWTOWKARD8, 



Stramoford, . 



DONEGAL, eotUmukL 

^Keeidntm Upper^ Lead, 

*Mttrfaghy Lead, Copper, Sulphur Ore^ and 
Iron, 

*Drumnaero99y Lead, 

*FintowH {Lougknambraddan\ Lead, — pro- 
perty of James Hamilton, Esq. ; see Gie- 
s6ck6'8 Report to the Bojal Dublin So- 
ciety, 

♦Gweebara River, Lead, 

*KilreaHf Lead, 

* Mullantiboyle, Lead, — ^formeriy worked by 

Sir Albert Conyngfaam ; abandoned from 
influx of Owenea River, — Griffitb, MSS., 
Mines of Irdand, 

'Scraig's Mountain, Lead with Zinc, and Sul- 
phur Ore, 

*Malinbeffy Argentiferous Lead, and Manga- 
nese, — ^worked by Mr. Willans, . . • 

*Eiffhterro9i (Ccutlegrovey, Lead, .... 

*Iniskeel, Coast of. Lead and Copper, . . . 

DOWN. 

*Glasdrumman, Copper and Lead, . . . 

♦Ardtole, Lead, 

*Gnns Island, Lead, Copper, and Sulphate of 

Barytes, 

•Fofawny, Lead,— Griffith, MSS., Mines of 

Ireland, 

•Ballyleidy, Lead. 

*Slieve Croob District CBegny, Gnmsha, Le- 

ganany, Moneybane, &c.). Iron, . . . 
^Vicinity o^ Lead and Manganese, . . . 
*Mon»ilane, Lead, 

* Wateresk, Lead, — communicated by Joseph 

Backhouse, Esq., 

*Camreagh, Iron, 

•Leitrim (Leitrim Hill), Lead, — communi- 
cated by Dr. Saunderson, 

*Moume Mountaingy Copper and Lead, . . 

*Ballydargan, Lead, 

'jnZ/ou^A, Lead, 

*i2a«Amtt/fan, Lead, 

*SaiDt John's Point, Copper and Sulphur Ore, 

* Corporationt Lead, . 

*Whitetpot9 (Conlig), Lead,— worked by 

Newtownards Mining Company; see Pro- 
fessor Haughton's Paper on Gangue, 

" Joum. Geol. Soc. Dub.," 

*TullyraUyy Copper and Argentiferous Lead, 
—Griffith, MSS., 



NaoTOrd. 
nance M^ 



88 

15 

74 



66 

65,ftc 

74 



74 

66&67 

89 

68&64 

64, &c 



68 
46 

89 

46 

1 

\ 28,29,35, 

/ and 86 

21, &C. 

43 

43 
14 

65 
62, &c 
44 
45 
45 
45 
81 



6 
81 
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Po0t Towiu> 



DDBLnr, 

ChntarfMme$y . 



GOLDBir BALL) . . 

SaUyeorut Mine9y 



HOWTH, . . . 

Howth Mines, 
Kqiostowji, . . 

ButH, .... 



Bbllbbk, 



Abdbahak, 

CUFDEV, . 



Localities and Countlea. 



DUBLIN. 

Aahtown, Lead, 

Ccutleknock, Lead, ....*... 

Gogkran, Lead, 

CUmtarfy Lead with Zinc, — ^fint ahaft sank 
1809, Griffith, MSa, Mines of Ireland, . 

KUlester, Lead, 

Crnmlin, Lead, 

Xhlpkinsham, Lead with Zine,— -aban- 
doned from influx of water ; Griffith MSS., 

EeUystown, Lead, 

Kilmainham, Lead, 

Phoenix Park, Lead, 

i*Balfyeoru»j Afount Feruy Ai^gentiferooB 
Lead with Zinc, and Native Silver, . . 
*Iiathmiehael, Lead,— worked by the Di- 
recton of the Mining Company of Lre- 
iBBd, 
*Shankin,Jjfiad, 

( ^Howth, Lead, 

\ Sfttton, Manganese, 

^DaJkey, Lead with Zinc, and Tin,— Grif- 
fith, MSS 

•Mount Mapat {KUliney HUl), Lead, . . 

*Seapoint, Ck>pper, 

*Lambay Island, Copper, 

Loughahinny, Copper, Griffith's Mining 
Beport of Province of Leinster, . . . 

FERMANAGH. 

Rossbeg (Castle Caldwell), Copper and 
Iron, — communicated by George C. 
Mahon, Esq., property of J. C. Bloom- 
field, Esq., 



6ALWAT. 



-pro- 



Ballymaqoif; Argentiferous Lead,- 
pertyofF. 11 S.Taylor, Esq., . . 
Muggaunagh, Lead and Copper, 

Parkatleva, Lead, 

*Ardb€ar, Copper, 

•Boolard, Copper, 

*Cloon, Copper, 

*Derrylea, Lead, — worked by Messrs. Gibbs, 
Baxter, and Reynolds ; property of 6. 

Jones, Esq 

•Doon, Copper 



Na of Ord- 
nance Sheet 



14&18 
17 
14 

19 
19 
22 

18 

18&17 

18 

18 

26 



26 
26 
16 
16 

28 

28 

28 

9 



118 & 114 

108 

108 

85 

22 



86 
22 



VOL. I. — ^D. Q. J. 8. 



2x 
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Foit Towns. 



Galwat, 



KCfVABRA^ . 

motouluev, 
Obanmobb, . 



OUOHTERABD, . . . . 

Canraw&r Mme$y . . 
Clarmomi M*n0$y . 

Curraghdiif Mme$, 



RouNDflnis, . . . . 



LMriltieB and Ooantte 



NaofOid- 






QALWAY, tnituniudL 

^Doonemy Copper,— Report by P. J. Foley, 
Esq., M. E. for Coanenura Biiniiig Co., . 

*Fakeeraffhy Copper, 

•Siph Jslaud^ Copper, 

^Rinvyle DiMrict (Jkaaromutre^ CUonJoo- 
OMM, Oouhleen^ &C.), Iron and Copper, 
— ^Estate of Archdeacon WUberfdroe ; 
see Dr. Apjohn's Paper, Jonm. 6.S. D., 

*Caiiowroe South, Lead, 

•Denynea ( Cathla Bay)^ Lead,— Griffith's 
Lectures on the BihMs of Ireland, . . 

*Docks o^ Mondic, 

*/»r€raa,Lead, — GrifiUh*s Lectona beibra 
R. Dub. Soc., Mines of Ireland, . . . 

•miro9 We$iy Lead, 

*Lenabo7 (Salthill), Lead,^oommnnicated 
by John L. Wonrall, Esq., C. £.,... 

•Spiddle, Lead, 

CdKerglauoMm^ Argentiferous Lead, — 

worked by Coonemaxa Mining Company, 

WormkoU (Gortmort^ Lead, .... 

JSinvUle Wett, Lead wiUi Zino, and Sulphur 

Ore, 

^Balfygalfyy Sulphur Ore,-*lbrmerly worked 

by Mr. NImmo, 

^Canraioer, ;r««<,Lead, 

Greffff^ Lead, — communicated by G. F. 

0*Fflahertie, Esq., 

* Claremottnty Lead, 

^GUngowla EoMt and Wett, Lead with Zhie, 

Tonweeroef Lead, 

'^Burratleva, Copper, — property ol^ and 
worked by, Heniy Hodgson, Esq., . . 
(Mrrmffkdi^ MuUU ((x2aii), Copper and 
Sulphur Ore^ — p ro p ei ty of W. Downes 
Griffith, Esq., . . . . « . . . 
*Zkrrowra, Copper, — property of^ and 
worked by, Henry Hodgson, Esq., . . 
Dooghta, Mundic, — eoamunicated by Sir 

Richaid (TDonneU, Bart, 

^Doorot, Copper and Sulfur Ore, . . 
*J)rmiunauv (^Doom\ Copper, Manganese, 

Iron and Lead^ 

*(?r^pM«, AtgenUferouftLead, . . . . 
*Leenaun, Lead & Copper,— Griffith, BISS., 

Ardvama, Lead, 

Lemonfleidf SVLver and Lead,— worked by 

G. P. OTflahertie, Esq., 

Portacarron, Lead, 

'"Vicinity of; Lead, 



22 
85 
21 



9&28 
90 

79 
94 

91 
92 

94 
92 

122 



94 

40 
54 

64 
54 
54 
54 

89 



89 
89 

26 

89 



89 
25 
12 
54 

54 
54 
50 
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Ardfbrt, 

GAffTLKIBLAnD, . . . 



CAflTLSMAniB, . . . 



Caosrwat, 

DuiTQunr, , 
KfincASB, , 



lAmtdoume Muutf . , 



Snbbx, 

Oarrifferohane Mines, . 



Tralbb, . 



CSUIRIDOB, 



Edbbtdbbbt, 
Nbwbbidob, 



LiMriltiMaiidOoantffli. 



KEBBT. 

rtam^of, Lead, 

Clofhtr, SUyer, Lead, and Copper,— 
woiked by the Boyal Hibe aan Mining 
Gompan-', 

Annoffh {Etut)^ ATgenUferoafl^ Lead with 
Zinc,-~diacoyerad in 1789, on the Qod- 

fr^Estate, 

*Jieafuu, Lead and Copper, — Resident Di- 
rector, John Giles, B^., 

*BalHnffliinn€i, Lead, 

*Coast West of Casben Biyer, Lead and 
Copper,— Griffith, MS&, 

LixmtWf Vieimiy of. Lead, 

•Vicinity of, Copper, 

Ardhdly (CZoon^oo), Copper, — worked by 
Kenmaxe and West of Ireland Mining 
Company, 

Cahtr Wtti {Slumagarry), Argentiferous 
Lead, and Copper, 

KUlowen, Lead, 

Public Garden of, Leadj^obserred by 
Bey. PfoliBSsor Hanghton, F. T. C. D., . 

West of; Copper, 

Cahenum$y Ax^fi^mti&roas Lead, — Beport 
hy H^Baspe in 1761, Griffith, MSS., . 

Muekromt Copper, Cobalt, aod Sulphur 
Oic^ — Cobalt disooyered by M. Baspe in 
1794, 

iZOM/<£tiiid; Copper, and Lead with 2uic, . 

{*Behaghanej Copper, 
* Garroughf Copper, 

^Staiffue, Copper,— Griffith, MSS., Mines 

of Ireland, 

Baltybeggan, Lead and Copper, . . . 
BallymiJlen. Lead and Copper, . . . 
UuooIeeH, fiUyer, Lead, and Copper, 
Oak Park, Lead,— Griffith, MSS., . . 



KILDABE. 



Ardcbgh, Lead, 

WheatJUld Upper (^Chwrch Mine), Lead 
with Zmc,— Griffith's Mining Beport, 
1828, 

Freagh, Lead, 

•Punchersgrange, Copper,_Griffith, MSS., 



'M.ofOrd- 



20 &21 



80 



47 

47 
9 

9, &c 

15 ft 16 

62 



98 

98 
98 

98 
98, &c 

66 



74 
66 

106 
106 

99 
29 
29 
80 



16 



15 
8 

17 
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PoBtfowns. 



Gabtlbooiibb, 



Inishoge, 



KlUfAOOW, . . . 

Ejiooktopekb, . . 
Thomastown, . . 



Edendbbbt, . . . 
KiMMrrry, .... 

DSUMKBBBAK, . . 
LUBGAITBOT, . . ^ . 

MOHILL, 

ASKBATON, .... 
DOON, 

00l*A, 

Nbwgastlb, . . . 
Rathxbauc, . . . 

Pallaskbnrt, . . 



Localllles oad Coanitee. 



KILKENNY. 

Aghamueky, Glay-ironstone, — Griffith's 

Coal Reports, 1814, 

Ooal dUiricty Glay-iroDBtone, — Estate of 
Hon. Gharies H. Batler G. S, Wandes- 

forde, 

^Balljgallon (East bank of Nore), Argen- 
tiferous Lead,^-coiimmiiicated by Bev. 

J. Graves, 

Dankitt, Lead, — commumcated by Sam- 
son Garter, Esq., G. E., 

KnocAadrina (Flood HaU), Lead and 

Silver, 

*Vicinity of; Gopper, 

*Grenan, Iron (Micaceous), — Estate of the 
Right Hon. the Earl of Garrick, . . 

KING'S GOUNTY. 

Edenderry (Blundell Mine), Lead, .' . 
*Slieve Bloom Mountains, Lead and Copper, 



LEITRIM. 

Creevelea DisMet, Clay-ironstone, . . 

*Gortnasieaffh, Copper,— Griffith, MSa, . 

*PoUboy, Copper, 

f Barrackpark, Argentiferous Lead, . . . 
i TioigtparAf Axgentiferons Lead, . . ~ . 

*Goriinee, Iron, 



KcofOrd. 



LIMERICK. 

£aUyeanaitna {BaliyMieen), Argentiferous 
Lead and Silver,— Griffith, MSa, . . 

Carrigbeg (Castletown), Lead,— K»mmu- 
nicated by Proi^MSor Apjohn, T. G. D., 
and R. Hodgson Smyth, of Loudon, 
Esq., property of Captain Hore, . . 

OolahilU, Copper, Argentiferons Lead, 
and Sulphur Ore, — worked by Oola 
Silver, Lead, and Copper Mining Com- 
pany, 

Mahoonaghj Vicinity ofy Lead, .... 

Ballydoohf Argentiferous Lead, commu- 
nicated by J. L. Worrall, of Limerick, 
Esq., G. E., 

Cloghatriday Argentiferous Lead, . . . 



6, &C. 



48 

27 
81 

28 



12 
86, 87, fte. 



16, 16, Ac 

11 

11 

7 

7 

85 



11 



25 



25 
86 



8 
20 
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PortTowiH. 


LocalttlesandCountlefl. 


No. of Ord- 
nance Sheet 






LONGFORD. 






LonoroBD, 










M8S., 


14 
8 




♦a««u-oA, Iron, 






LOUTH. 






Cloohsb, 


*Clogher, Copper,— Gossan on Shore, Grif- 








fith, MSS., 


22 




Dboohkda, .... 


*01dbridge, West of; Lead and Copper, . 


28&24 




DUHDAUC, 


•Crumlin, Lead, 

•Fairhill, Lead,— communicated by the 


7 






Hon. Captain Jooelyn, 


7 




JOXSSBOBOUOH, . . . 


♦Vicinity of, Antimony 


1 




TOOBSB, 


*S«lterstown, Lead and Copper,— Griffith's 








Mining Report, 


16 






liATO. 






Balltcastlb, . . . . 


*Belderg More, Copper,— commnnicated by 






' 


R. W. Townsend, Esq., 


6 






♦Geevraun, Copper, 


6 




Baxxthauhis, . . . 


Baliynastockagh (BeUaveel), Traces of 








Lead,— Estate of J. Birmingham, Esq., 


108 




L0UI8BUBOH, .... 










monicated by Sir Rd. CDonneU, Bart., 


86 




NSWPOBT, 


«Acbi11 Island, South Western Shore of, 
Mondic,— communicated by Sir Rd. 








ODonnell, Bart, 


66 






•Clare Island, Sulphur Ore, 


85, &c. 






'^BoUnglana (Clew Bay), Copper, Sulphur 








Ore, and Argentiferous Lead, . . . 


75 




Corram Mtnei, . . 


i *8rahmore {Clew Bay), Copper, Sulphur 








Sir R.O*Donnell, Bart., 


65 




WmroBT, .... 


*Tawnyerower (Sheeffiy), Argentiferous 








Lead, 


107 






MEATH. 






Abdcatb, 


*Cioyhan, Lead,— very andent, Griffith, 








MSS., 


88 




Athbot, 


South of, U&A, 


29&85 




Slahe, 


( Bollardstown, Copper and Lead,— Grif- 






Seat^iork Minety 


I fith's Mining Report, 


26 


1 • 


Waltbbstowh, . . . 


I Painestown, Copper, 

1800 by Sir J. Dillon, Chs. DiUon, and 


26 






K. Preston, Esqrs. ; Griffith, MSS., . 


82 






Cusackstoumy Copper, 

Kentstown, Copper, 


82 






82 
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roiftTowu. 



Baixtbat, 



BSLLANODB, 



Bkli^atbaik, . . 
Cabbickmaobobs, 



GASTLBBLATVVr, 



MONAOHAK, 



dofUibret Mvet, 



LocalMesandCoantlQB. 



MOHAGHAK. 

*Corbrack, Law}, 

*CoriiamackIagh, Soath, Lead, .... 

^Demaeluffyhiadf ........ 

*Denylu3ky Lead 

♦Sra, Lead, 

DenyU^an JodUois Lead with Zinc- 
Griffith, MSS., 

*Gorduir, Manganese, 

Knoeknaeran Eatt^ thick beds of Gyp- 
anm,— worked by Bvelyn John Shiriey, 
Eeq., 

•(hrrickaffftrvam, Argenliferons Lead and 
Sulphate of Baiytes, 

*Grmalougk, Argentiferous Lead and Sul- 
phate of Baiytes, 

*J)romore, Lead, — oommonicated by Jo- 
seph Backhoose, Esq., 

Mww^lb^A, Lead,— worked by James 
Skimming, Esq., 

'Anoayalla, Lead, - 

*Avalbane, Lead, oommonicated by Wil- 
liam Cono, Eisq., 

♦^©o^reajrA, Lead with Zinc, . . . . 

*aimc*«rf€r»y, Lead,-^fonBerly woiked 
by Mr. Bearcroft,--Griffith, BISS., . 

♦Carridkanure, licad, 

*09ol4irtraffh (^mmO, Argentiferous Uad 
with Zinc, and Sulphate of Barytee,— 
woiked by William Conn, Esq., . . 

•Comamucklagh North, Lead,— commmd- 
cated by William Conn, Esq., . . . 

♦Croaghan, Lead, 

*CroBsmore, Lead, 

*Gla8sdrumman East, Lead, 

♦Kilcrow, Lead with Zmc, . . . . . 

♦Latnakelly, Lead,— communicated by Wil- 
liam Conn, Esq., 

♦Lem^are, Lead, 

*Lisdrumgormlyy Lead, 

*Lisglastan^ Lead and Antimony, . . . 

* TbfMit, Lead,— discovered and worked by 
Joseph Backhouse, Esq. ; see letter in 
" Mining Journal,* by Joseph Holds- 
worth, Esq., 

♦Tonnagh, Lead, • • 

♦HiWypMcA, Lead and Antimony,— for- 
merly Vorked by I*ord Middleton,— 
Griffith, MSS., 



NaofOtd. 
nance Sheet. 



19 ft 24 
19 
19 
14 
24 

8 
27 



81 

25 

26 

25 

15 
19 

14 
14 

14 
14 

14 

14 
14 
14 
14 
14 

14 
14 
15 
14 



14 
14 



14 



QVXwmB^^woBsn, aitd Mnmre looautibs* 



355 



Fiwt Towns. 



I^tcfclltlfa and Ooontiei. 



NaofQrd- 
fisnoe Sheet 



BiTartboboooh, . . . 
Kjbadew, 

Balltsadasb, 

Suoo, 

Minet, 

BOBF^flOLFIOH, 

Gappaohwbitb, . . . 
HoUmford Mines, . 

DUBXBBIUN, 

NSWFOBT, 

POBTBOB, 

SlLySBlOBIES, 



QUEEN'S COUNTY. 

Dysart, Iron (Hematite), — Property of 
Lord Carew; see Professor Apjohn's 
analysis, 

ROSCOMMON. 

AHagoittan, Lough Alien East tide, Imee 
of Slieve ^nein'ff , ffc, {Arigna DUtrict, 
parity in Leitnm)^ See Griffith's Coal 
Reports, 

SLIGO. 

Abbe!ftoum, Load and Silver, Griffith, MSS., 
*Lngawarryt Lead, 

{Qlencarbttry, Copper, Lead, and Sulphate 
of Barytes, — ^Estate of the late Erasmus 
Smith, 
Tormore, Copper and Lead, 

TIPPERJLRY. 

*CookeD, Lead, 

f*Chnmurraghay Copper, 

I *Oleenough Upper , Copper, 

J *Laekenacreena, Copper, 

\^*lteafadd0y Copper, 

*£athnaveoffe Lower, Copper, worked per- 
haps in the seventeenth century, Griffith, 

MSS., 

( ^Laekamore, Copper, 

\ *Tooreen Brien Upper, Copper, .... 
♦Corbally.I^d (Imperial Slate Works, Wil- 
liam Beadeek, Beg., Proprietor), . . 
*Derry Demesne, Copper, — Griffith, MSS., 

Mines of Ireland, 

* Garry kennedy, Lead, 

*Laghtea, Lead, 

^BaOygowan South {Siherminee), Argenti- 
ferous Lead, — woriced by the General 
Mining Company for Ireland, — George 
M^DowelljEsq., F.T.CD., Sir J.Mnrray, 

ftc, Dhrectors, 

^Chomnagh, SttlphurOre,_Griffith,MSS., 

*Cooleen, Lead 

^Coolruntha, Copper, 

Oarryard Bast, Lead and Copper, both 
Argentiferous, 



18&18 



20 



6&9 
9 



88&d4 
45 
45 
46 
46 



17 
88 
88 

19 

19 
18 
19 



26 
26 
26 
82 

26 



256 



THB BUBLnr QTTABTERLY /0I7BKAL OF SCISITCB. 



PoBtTownt. 




NaofOrd- 
DttioeSbeet. 




TIPPEBABT, emtuwed. 






*Oarryard West, Lead and Copper, both 








26 




^Gorteenadihay (Gurinadyne), Lead and 






Copper, both Argentiferoua, .... 


26 




*Gcrt8Aaneroe(Ballynoe), Lead and Copper, 






both Argentiferous, 


26 




*Xnoekanroe, Lead with Zinc, Copper and 




I 


Sulphur Ore, ......... 


26 




•Shallee CougUan and WhHe (Soit and 






West), IjmA, Silver, and Copper,— -Re- 






port, H. Engliah, Esq., 


26 




Aherlow Vale, Argentiferous Lead, Copper, 
and Manganese, 


74 








TYEONE. 




CoAIiXffLAWP, , . 








47 


COOKJBTOWN, 


♦Unagh (Slieve GalUon), Iron, . . . . 

•Crockanboy, Lead, 

*Munterlon7 Mountains, Antimony, — Es- 


29 


GrOBTINy 


19&27 








Ute of George Knox, Esq.; Griffith, 






MSS 


12&19 
19 


♦Teebane, West, Lead, 


POMBBOT, 


♦Crannogue, Copper, 

WATERFOED. 


45 








*Knockane, Copper, 


25 




25 


BUHMAHOK, 


^^Ballydowane, Copper and Argentiferous 






Lead, worlted by Mining Company of 






Ireland 


24 




•5a//ynay^/a, Copper, 


25 




*BaHynarridy Copper, 


24 




^Ballynasissala, Copper, 


24&25 




*Kilduane, Copper and Native Ore, . . 


25 


Knocktnahon Mineg, 


< *Kilmurrin, Copper, 

*Knoekmahonj Copper, Argentiferous Lead 


25 




J.H. Holdsworth,E8q.; seeJoum.G.8.D. 


25 




^Tankardstoum, Copper, 


25 










moe). Copper, . . . . ^ , . . 


24 




♦^(z/Wrf, Copper, 


24 


Balltnamult, 


♦Carrigroe, Copper,— communicated by R. 






W. Townsend, Esq., ..'... 


18 










Griffith, MSS 


5 
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FOftTowiM. 


LocaliUei and Counties. 


No. in Ord- 
nance Sheet. 




WATERFORD, continued. 




Carbxgk-on-Soib, .... 


' ♦Kmergnfle, Iron (Micwsebna), .... 


7 




*Monmixuuie, Lead, 


7 


DmrOABYAN, 


^DrumtUg (5/ieoe<7r«m),Iron,— discovered 
and worked by Sir Walter Baleigh, . . 






86 




•JBttrtemCZad^'j Cow), Copper, . . . 
•JTt/imnnin, Copper, 


82 




24 


Trakobb, ^. 


•BaUykinaella, Copper, 


17 


YOUOHAU 


*Coa8t oppoeite, Lead, -^Griffith, MSS., . 


40 


"^^ ) ..■• ••• 


WEXFORD. 






^Barrygtown, Argentiferoas Lead with Zinc, 
and Iron,— worked 66 years ago by Mr. 








* 


Ogle, 


46 


EnnsooBTHT, 


^AughatMappa, Argentiferous Lead, . . 


19 




*Brfift. Mnndic ••••••••« 


26 




^^av«^?i| ASA ia«a^AA%#y «■•«•«•«« 

*Caim, Argentiferous Lead, with Zinc, Cop- 






per, Iron, and Sulphnr Ore, .... 


19 




*Kmoughrum,U>BA, 


19 




•Mancran. Lead 


19 


RiVXBCHAFBL, 


Aa.»ll^WJ, aj«M\A, 

*Courtown Harbour, Iron, 


12 


WnXFOBDy 


«Kerloge, Copper,— the ore is Malachite, 
Griffith MSS 






42 




WICKLOW. 




AmAKOB, 


'*Brockagh (Luguawre, GUndaaan), Lead, 






—Griffith's Mining Report, . . . . 


17 




"^Lugduff, Lead, Copper, and Iron— (this 






group contains Ruplagh, Hero, Hawk 
• Rock, Van Diemen*8 Lodes, &C.), « . 
* Seven Churehee or Camaderry (Lugamtre, 


28 








Copper with Zinc, 


17628 




*Aughrim Lower, Copper, 


84 




*Baliinagore, Copper, 


89 




*BamntempU,hs^ 


40 




'Ballgeoog Upper, Copper and Iron, . . 


89 




•aonwilliam, Lead,— See Report by War- 






rington W. SmiUi, Esq., M. A., of Geol. 






Surveir. ,««.••. ... 


40 




• Coolbawn, or CodbdUntaggart, Particles of 






Gold 


89 




* Goldmines River, particles of Gold and Tin, 


40' 




♦Killacloran, partides of Gold,— communi- 






cated by Joseph Backhouse, Esq., . . 


89 






40 










Iron, and particles of Gold 


89 



VOL. I. — ^D. Q. /. 8. 



2l 
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FottTswDB.* 



BALTIirOLAB% 

BLasBiiroTow, 

Bbat, 

EmruucsBBT, . 

Hollywood, 

ElLTSGAH, . . 

Bathdrum, . . 



BaUymurtagh Minet, 



Olmnudur Mines, . . 



l0adftteaaadGofimtl«. 



WICKLOW, eoniinmed. 




*A*kfifrd, GopfMr, ... ^ ... . 

*BaUymaeahara, Copper, 

*Bol6yhig (Moattmoy), Lend,— Griffith's 
Mining Beport, . 

*Glogbleagl> 

(GlenupUnkeea), 

^Knockatinaae 
(Glenasptinkten), 

*Bray Head, Copper, 

^Doute JfoMft/atn, Lead and popper, . . 

*Fau>er9covrtt Lead and Copper,--<}riffith*8 
Mining Report, 

*G7«it ofy Lead,— See Beport by SirBichaid 
Griffith, Bart, LL. D., 

*AghATannagh Mountain,— Lead and Cop- 
per, 

*BalUoacarrig Lower, Copper, .... 

'Ballinaclaah, Lead, 

^ BaUinagappogey particles of Gold and Tin, 

*BaUycreeny particles of Gold, — See on Gre- 
ology of the East of Ireland, by Mr. 
Weaver, 

^Ballygdhan Lower and Tipper (Ovocd)^ 
Copper and Salphur Ore, — woiked by 
Henry Hodgson, Esq., 

*BliUymanemy Copper, Iron, and Snlphnr 
Ore,— Griffith, MSS., 

•Ballymurtaffh (Owtoa), Copper with Zinc, 
SiUphnr Ore, Iron and Auriferous Gos- 
san^^^Apjdiii, 

*Kiletuhel, Copper and Snlphnr Orc^ — 
worked by WicUol^ Copper Mine Ca, • 

*CiutUhou?miiy Copper and Sniphur Ore, . 

*Gmnary Uppers Copper, Lead with Zmc, 
Sulphur Ore, Antimony, Arsenic, and 
Auriferous Stlrer, 

*Or(mBbane (Ovom), Copper with Zinc, Sul- 
phur Ore, Auriferous Silver, and Lead, . 
'*BaUitu^wuhoffe, Lead with Zhic,~Grif- 
fith's Mining Beport, 

*BallmagoneeHy Lead with Zinc, and Copper, 
— ^worked by Sir C. P. Roney, &c, . . 

*BaUyboy, Lead, 

*Baravoref Lead, 

*Camenabologue, Lead and Copper, . . . 

*Chmkeefi, Lead with Zinc, and Iron, • . 

*Clonvalla, Lead, 

*Cbfr4»a/a^A, Lead with Zinc, . . . • 

^OuUmiraghFmrky Lead, 



HsiinOri. 



26 

25 

27 

{ ; 

8 
12, &c 

9 

28 
85 
85 
84 

84 

85 
85 

85 

85 
85 

85 

85 

28 

22^28 
28 
28 
22 
28 
22 
28 
28 



6IESECXB— GAXAJLOO^JB OF KUTERALS FHOM 1!H£ ABCXiC BEOIOITS. 259 



PutTowna. 


Localities imdCkmQtiea. 


Na in Qrd- 






maeeilaji. 




WiCKLOW, «mlmiM<f. 






*K%aeagh{Ovooa\ Copper and Sulphur Ora, 
•^a««w»«irf/W, ((?«»•), Copper, . 


35 




85 








. 


Ore,— worked by Captain Laffan, M. P., 






property of Geoige C. Mahon, Esq. 






flee Weayer'j Geology of tiie East «f Ira. ' 






Uuid,TraoB.C«oL;9oc.liOiid.,. . . . 


35 




*TemplQluak, Salpbur Ore, — coouaaiiictted 






by Joseph Backhouae, Esq., . . . . 


35 




•Tigrotufy East and West (Ovoca), Copper, 






and -Sulphur Ore,— worked by Messrs. 






Waiiams, 


3il 




♦Vicinity of, Copper, ' 




Rbdcross, 


*Tmpldy<m, Iron, Copper, and Sulphur* 


. 




Ore, — property of Wentwoith Erck, 


1 




EkI ! 


86 


ROUMDWOOD, 


«Z0i^Ai^, Lead with Zinc, and Copper, . 


17 




•Xott^ATfly, Lead, 


12 


Shillblaob, 


♦ rtdnUy of, Lead,— R^rt by Sit Richard 
Griffith, Bart., LL.D., In8p.-Genend of 






her Mi^esty*8 Royal Mines in IroUmd, 






Commissioner of the GeneralYaluation of 






Ireland, &c., &c., 


48 


TUTAHSLT, 


♦Ci»rr^nw,liead, 


88 



XXYI. — Catalootjs of a Geological akd Geooaaphical Collsctioit 
OY MnrEKALs FSOM THE AscTic Regioks, ebom Cape Fabewell to 
BAPror's Bat. Lai 69^ 14' N., to 76^ 32' N. 

By the late Sib Chablbs Gibsecee, Professor of Mineralogy to the Boyal 

Dublin Society. 

TThb localities thus marked (*) are to be found on the Map published in 
Qie *' Transactions of ihe Koycd Irish Academy," to accompany Sir 
CharleeJ|Gieseck^'spaper " On the Norwegian Setdements on the Eastern 
Coast of GroenlEind, or Osterbygd, and tiieir Situation." — Jaauary 26, 
1824.— Ed.] 

EASTEBJ^ COAST OF GREENLAND. 

I. Allik, or Aim* 

1. Bed, coarse, granular Granite, with white Mica, from the ialand of 

Alli!*. 

2. Tourmaline, in nine-sided prisms, from the same place. 
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a. Kippingt^ah, {CorUinefU.y 

3. Syenite, with little Hornblende, resting upon Qranite. 

4. Precious Qamet, in Mica Slate, from the same place. 

3. Nunarweitsiak. {Island.) 

5. White, fine, granular Granite. 

6. Hemispherical Mica (rather botryoidal), imbedded in Quartz. 

4. Akqfarosanik. (Island.) 

t. Thin, slaty Mica Slate (the predominant rock). 

8. Badllar Quartz, of a greyish and yellowish-white colour. 

9. Common Asbestus, imbedded in Talc. 

8. Kakasoettsiak, {Coatineni.) 

10. Coarse, granular, white Granite. 

11. Milk Quartz, in detached pieces. 

12. Allanite, crystallized in six-sided prisms, imbedded in Granite. 

13. Hornblende rock, resting upon Granite. 

14. Loose pieces of Aventunne Quartz. 

6. Akajorosah {Island,) 

15. Talcose Mica Slate, with extensive Beds of common slaty Talo. 

7. Krippioakko. {Island,) 

16. Bed, coarse, granular Granite, sometimes interspersed with Gamets. 

17. Greenstone-like Basidt, in veins intersecting the Granite. 

18. Mica Slate, resting upon Granite. 

19. Homstone, in loose ^Blocks. 

SOTJTHEKN COAST OF GBEENLANB. 

Taras&rsoak, {The Sound between the Islands of Staat&nhui, Cape Fare- 
well, and the Continent of Greenland.) 

8. Ikkartorsoit. {Continent.) 

20. Fine, granular, grey Granite, the constituent mass of the moun- 

tains. 

21. Green Granite, with green Mica, superincumbent 

9. Narkseitsiak. (Continent.) 

Fine, granular, grey Granite, as the former. 

22. Dark-blue Quartz, witii imbedded, green Garnets, forming veins ia 

the Granite. 
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'23. Common, black Schorl, forming veins in the same Granite. 

24. A yellowiBh-brown Talcoee mineral, resembling the Triclasit of 

Hansman. 

lO. S&rtak. {Island.) 

Fine, grannlar, grey Granite, as before. 

25. Grey Mica Slate, covering the Granite, sometimes with Gbmets. 

ISLANDS OF STATENHTJK, OE KANGEKSOAK* 
Fine, grannlar, grey Granite, throughout 

U. Kangeh Syadieh.* (Thetr moBt eastern point) 

26. Beddish, fine, granular Granite. 

27. Actinolithe, imbedded in Talc- 

28. Iron Pyrites, in loose cubes. 

29. Common Hornblende. 

30. Bock Crystab, loose, found in the streams. 

la. OmenaL* 
Bocks, as before. 

13. Ittuarmiut. {A Firth in the continental land.) 

Bed, coarse, granular Granite. 
Hornblende Slate, in beds. 

31. Labradorio Hornblende, in beds* 

U. Ikarthreoak. (An isolated roek.) 
Grey Granite, with beds of lUca Slate. 

IB. Famiarsuk, or Pamiedluh {Island,) 

Grey, coarse, granular Granite, alternating with Bed Granite. 

32. Glassy-grey Felspar, loose, forming a decomposed vein in Granite. 

33. Tourmaline, in fragments. 

34. Garnets, loose. 

19. Ifunarsoak, (Island.) 

Grey, fine, granular Granite, as before. 

35. Qilorite Slate, in beds. 

36. Greenstone-like Basalt (whin dykes), forming narrow veins in the 

Granite. 

17. Tippok (An isolated Mountain.) 

Grey, fine, granular Granite, as before. 

37. Hornblende Slate, forming beds in the Granite. 
38 to 44. Primitive gravel, forming a natural pier. 
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18. Pffsuneal. (A Firti, Imiing for 48 nNb» to tk$ inienor ^ £W 

Qrey, fine, grantilar Oranite, as above (ironshot). 

45. WhiteBtone, of Wemer, in beds, mfaktoOB. 

46. Ironshot, piimitiye Gxeaustone, ia beds. 

47. TniligAliflM^ in Ghuniteu 

48. Bock CrystalB, in fragments. 

49. Bed, common Jasper, in boulders. 

19. Nqfak, or Nujdk. {A MourUain in the interior of the Firth of 
PymrtotA.) 
60. Grey ironshot Syenite. 

51. PrimitiYe Greenstone, forming beds in it. 

52. Tinstone, in small grains, along &e shore. 
Zirkon, in coarse, granular Syenite. 

53. Bock Crystals, in veins, in Syenite. 

20. JEWwMoni. {Cmitmeni.) 
Grey, fine, granular Granite, as above. 

54. Mica Slate, on the foot of Die mountains^ resting upon Granite 

(coarse slaty). 
^b. GametSy loose along the shores. 

21. Mppersoak. {TheFirik4)f N^fpereogk.) 
Fine granular, grey Granite, as above. 

56. Mica Slate, sometimes with smaU OwncKw. 

tt. Uimmtrmk. {A nmrote Sound.) 

57. Beddish- white, coarse, granular t^ranite. 

58. Pearl-grey Milk Quartz, in scattered fragments. 

23. JVettingiak. {Continent) 

59. Common Homhlende. Beds in grey Granite, as t^bove. 

60. dommon white Quartz, forming beds. 

24. Tinguoreoit {A chain ofhighy preeipitoue Mmntmnt.) 
Grey, fine, granular <jl^ranite, as above. 

26. Nenortelih. (Island.) 
Grey, fine, granular Granite, as above. 

61. Touzinaline, in-Gianite. 

62. Arsenical Pyrites, in Gneiss. 

63. Graphite, in Granite. 

64. Grey Homstone, m boulden. 

65. Bluish-grey Clay, along the shores. 

2e. Ikiapek. (lehnd). 

66. Whitish-grey Granite. 
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fl7. TM«0f»i»W * A large Firth, (CofUmetU.) 

Grey, fine, granular Granite, as above. 

67. Mica Slate. 

68. Bock Crystalfly of a greenish tinge, loose. 

S8. MoutUmn AnUkiok. {likmd,) ' 

Grey, fine, granolar Granite, as above. 

69. Lalrodor Felspar, in boulders. 

99. Angmahrtoh Mountain. {likmd.) 

Grey, fine, granular Granite, as above. 

70. Hornblende Bock, in beds. 

30. KognamiuL {Continent.) 

71. Beddish-white, coarse, granular Granite. 

72. Morocdte, in small Prisms in Granite. 

31. Ihareeumk. {Island.) 

73. Beddish-white, coarse, granular Granite, as before. 

74. Moroxite, in small Prisms, in Granite. 

82. Sermesoh* or Cape Farewell {Large Island.) 
Ihariut, or Kallerit of Eggers. — {A Point of Cape Farmcell.) 

75. White, coarse, granular Granite. 

33. Kangeh, or Peninsula of £ikertaursak. (Cape Farewell.) 

76. Fine, granular, grey Granite, as above. 

77. Common Quartz, veins in Granite. 

78. Common Hornblende, in beds, 

79. Splintery Homstone, in boulders. 

80. Fergnsonite, in double, four-sided Pyramids, imbedded in Syenitic 

Granite. 

34. Eiarsitsiak, {Point of Cape Farewell.) 

Grey, fine, granular Granite, as above. 

81. White, Calcareous Spar, in veins, in Granite. 

38. Niakomak. {Upon Cape Farewell.) 

Grey, fine, granular Granite, as above. 

82. Crystallized white Felspar. 

36. Etkertarsoerisiak. {Island.) 
Grey, fine, granular Granite, as above. 

37. Anartursok. {Island.) 

83. Syenitic Granite, with much Hornblende. 
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38. I^ktuMuariuL (Island,) 

84. Bed, coarse, granolar Granite. 

85. Mica Slate. (Beds in the Granite.) 

39. Ounartoh* (Island.) 

Grey, fine, granular Granite, as above. 

86. Siliceous Stalactite, deposited upon the gravel of the hot spring. 

40. [No locality recorded. — ^En.] 
Grey, fine, granular Granite, as before. 

87. Hornblende Eock. 

88. 'M'illc Quartz, in small beds. . 

41. Lichtmau, or AgluiUoh* {In the Firth ofAgluitsoh A Settlement 
of the Moravian Brethren,) 

89. Granite, with imbedded Garnets. 

90. Chlorite Slate. 

42. Sergvartursoh, (Continent.) 

91. Granite, with reddish- white Felspar. 

43. KaksersoaL (Island.) 

92. White, fine, granular Granite. 

44. Ujarartarhik. (Island,) 

93. Coarsely schistous lUca Slate. 

45. Karsoh,* (Continent,) 

94. Fine granular Granite, with red Felspar. 

95. Prismatic Felspar, in a porous 

96. Massive Epidote, in boulders.. 

97. Common Quartz, crystallized in prisms. 

43. Omenarsf/JCf Omenarsoaky Omenalik, Omenak, Vpemavik, and Sad- 
lok* (Six small Islands,) 

98. Fine granular Granite, with red Felspar. 

99. Massive Epidote, in Granite. 

100. Mica Slate, in extensive beds. 

47. Akkia, or Mathiesen^s {Stacks) Island, 

Grey, fine, granular Granite, as above. 

101. Porous greenstone-like Basalt. 
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THE FIETH OF laAIIKKO • 
4a ira^taraoei, or EMeim. (Mmi.) 

Fine, granular, grey Granite, as before. 

102. Bchistons CopperglanDe, in Qnartz. 

103. Indurated Talc, in small nests. 

104. QroGDish-ivliite common Quartz. 

105. Copj^ergreen, in oommou Quarts. 
Gneiss, in columnar pieces. 

106. IronsileaE, in boulders. 

107. Greenstone-like Basalt. 

108. lOlk Quartz, in detached pieces^ 

M. Sedekanmenf or lU&futiU. (Contin&rU.) 

109. Ooarae, gnomlar Syenite, oonstLtuent mass. 

110. Blacldsh-blue, large, lamellar Hornblende. 

111. Fibrous blue Phosphate of Iron. 

112. Lafarador Feliipar, of different shades. 

113. Green Felspar. 

SO. EkheJUld, or OMhhhiub kaJtat. (Continent) 

114. White, fine, granular Granite. 

115. Bock Crystals, white, loose. 

116. Bock Crystal, coloured green by Chloiites. 

117. Greyish-white Quartz, in beds. 

118. Labrador Felspar, in smaU, rounded pieces. 

81. UjpenMviariuk. (Contmrnt) . 

119. Syenite, with red Felspar. 

0a. MursotuL (Contimnt,) 
Syenite, with red Felspar, as befbre. 

U» Inmarsoak, (ContmenL) 

Syenite, with red FeL^ar, as before 

6«. SirksaMioh. {Cimtmmi.) 

Syenite, with red Granite, as before. 
Hornblende Slate, in beds. 

56. JMluk, {Qmtinmt) 

Primitive Greenstone, as the constituent rock. - 

120. Chlorite Slate, in beds. 

121. Brown-red Iron clay. 

YOL. I. — ^D. a. ;r. s. 2 k 
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M. BMii, wrthemd of IgdUhko FirtK ( Continent.) 

Qrej, fine, granular Granite. 

122. Old, r^ sandy Glaystone, resting upon Granite. 

123. Eock Crystals, forming veins in Granite. 

124. Bock Crystals, acuminated on both ends, in veins. 

125. Thin, slaty 4nartz^ in Granite. 

126. Compact Manganese, forming beds in the old red Sandstone. 

67. Nouga. Hast&m Coast of the Firth Igalihho. ( Continent) 

127. Bed, fine, granular Granite. 

B8. Nuniariarhih {Cof^inent) 
Bed, fine, granular Granite, as above. 

59. Akuaiaraeianui. Eastern Braneh of the Firth of Igalihko. {dm- 

tinent.) 

128. Beddish-brown Claystone. 

129. Gieseckite, crystallized in six-sided Prisms, imbedded in Clay 

Porphyry. 

130. Felspar, in four-sided Prisms, in the same mass. 

Homstone, in boulders. 

OO. Kangermintset {Continent,) 

131. Bed, coarse, granular Granite. 

ei. Ifiakomarsoak. {Continent.) 

Bed, fine, granular Granite, as above. 
Hornblende Slate, resting upon tiie Granit& 

02. Julianeshaab.* (A Danish Settlement, Oreenlandish; Kakortok) 

Bed, fine, granular Granite, as above. 

132. Common, white Quartz, in beds. 

133. Greenish- white Quartz, with calcareous Spar. 

134. Compact Fluor, in Hornblende Slate, in veins. 

83. Kakortok* {Continent) 
White, coarse, granular Granite. 

M. Pilepilar Islands. (ItebliUt, upon Parilit.) 

135. Greenish-white Felspar. 

eB. Uglespetls Bagerovn. {Continent) 
White, coarse, granular Granite. 

66. Ikaresak. {Island,) 
Fine, granular, grey (Jranite. 
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67. IkerUmgoak. {liUmdy at the mouth of the Firth oflgalihho,) 

Orey, fine, graoular Granite. 

136. Leek-green Jasper, in yeins, in the Granite. 

68. Matuk Mountain, (IslantL) 

137. Bed, fine, granular Syenite. 

Pnmitive Greenstone. 

66. Kingiktok Mountain. (Island.) 
Grey, fine, granular Granite, as before. 
Greenstone-like Basalt, ia veins. 
13S« ^Wliite Quartz, in extensive beds* 

7a The Firth, Kangerdluanuk* its southern Coast. 

7L Sigitat. (Continent.) 
Bed, ooarse, granular Granite. 

72. Nunasomaursak Mountain, or Nunarsoout. (Continent.) 
Northern Coast of the Firth, 

Coarse, granular, red Granite. 
189. Whitestone, in extensive beds. 

140. Graphite, occurring in Mica Slate. 

141. Yellow sparry Iron Ore. 

142. Calcareous Spar, massive, and in six-sided pyramids. 

143. Fluor Spar, massive. 

)44. Sodalite (Mylopsite), in Whitestone. 

145. Eudiolithe, in dodekahedrons, in Whitestone. 

146. Eudiolithe, ia fragments. 

147. Apple-green massive Felspar. 

73. Angmasi^ik; and 
74. AkuUiarsuk. (Continent.) 

148. Homstone porphyry, the predominant rock. 

n» IkmagKarhik.* (An extensive Firth of 20 miles' length. Sik-Saorie 
sok, or northern part of Nunasomaursak.) 

149. Syenite, constituent rock. 

150. Granular green Quartz. 

76. Nunasomak Mountain. (Continent.) 

151. Prehnite, in Greenstone. 

152. Crystallized red Felspar, in Greenstone. 

77. Pertiksut. 76. Rarsotut. 

79. Ikarblat. 60. Rangersuangoah. 

61. Akulliaralek. 66. Kingoa.* 
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153. Old red BandBtone, spotted, or atziped. (Belonging to the old 

Sandstone formation^ with the following : — 

83. KarOaridk. at. Nwmrs^U. 

SB. Ifukpadlartok. M. lUotortqfik, and 
87. SuOMi. 
All belonging to the old red Sandstone fcHrmation.) 

68. KoroMoak, a ntM TOw Bay «f ik$ Firth of Iknitj/harhtk, close to the 

Olaeien. 

154. Granite, with white Felspar. 

155. Magnetic Iron-ore, massiye, and in dodekahedrons. 

156. Skorza [Qu., Skoiodite. — ^Ed.], with Iion-ore. 

157. Hornblende, in rhomboids. 

158. Apophyllite, in fragments. 
1Q9. Fibrous Phosphate of Iron. 

88. Mountain NarUak, Ulimoasabkakat. 
80. Eimrmet. 

160. Bine schistous Jasper. 

81. Firth of Sermilik* 88. Mand Irserut. 

83. Island Ikaresarauk, 84. Remeriongoit. 

86. Kakelisoitsiak 

Belong to the primitive grey Qianite. 
86. Ifunarsoit, Cape of Desolation. (Large Island.) 

87. AmiataflL 88. Niahomah 

88. KiUhmt. {Ishmde.) 

Belong to an extensiye formation of Zirkon Syenite. 

161. Zirkon, in Syenite. 

162. Ironchrome (Chromate of Iron), in Syenite. 

lOO. K%kertangoaL lOL HioUngoak. 

loa. Sennerut, and Krippisakko. 

103. Komoh. 106. Ujorhik. 

108. Imnah. 106. Kognekpamiedluat. 

107. Hundeoe, 

Belong to the above-mentioned Granitic formation. 

163. Labradorite and Adular, in Syenitic Granite. 

164. Corindon, in Granite. 

165. Blue Quartz, in veins, from Ilundeoe. 
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JKreA ofJrkmst. 
106. .Tki^'^Mkiit. 109. AtfpM^ 

Bdonging to the Granite and Gbeiw fonnatioiD. 

166. Oieen Jasper, in Granite. y 

167. Acicnlar Quartz Prisms, in yeins. 

HO. Ikek. lU. leiluBL Ufl. KaiorUngwik. ^ 

Gneiss, as the predominstiiig rpek. 

168. Tinstone, in Quartz, fbiming veins. 

169. Arsenical P^tes. ^ 

170. White Kryolithe, in beds. «4^ - -^ 
171- Orangerydlow KryoHthe. ^ 

172. KryoUthe, with sparry Iron-ore. * 

173. Common Galana, with Kryolithe. 

174. Copper Pyrites, with Kryolithe. 

175. Common Quartz, with Sjyolithe. 

176. Hepatic, compact Fluor, in veins. 

177. Earthy KryoKthe. 

Ud. Xihrtarsoai, or ArkavU Btorbe, , 
Iron-shot Syenite, predominatiiig mass. 

114. Isfamiut. 115. SmnsiuL 

116. Tomgariuk. 117. MdOuangait. 

116. TikioHik. 119. Ea/r^wrtuk. 

IflO. OiMnartuk. 
Granite, alternating with Gneiss and lUca Slate. 

160. [There is an error in the numbering of this locality. — ^Ed.] Kingik- 
tortMk, or Tindingm, 
Eeddish-white Granite. 
Mica Slate, resting upon it. 

178. Allanite, in Granite. 

179. Common Talc, in beds. 

180. Precions Serpentine, with AmiantL 

181. Azestone. 

182. Loose Bock Crystals. 

183. Magnetic Iron-ore, in Serpentine. 

184. Ms^etic Iron-sand. 

161. Ikaresarsuk, 166. Eingtkioart&it. 

166. NarktaUk. 164. Kvmeaok. 

165. KariyL 
Granite, alteznatiiig, and oovered with Mica Slate. 
tarn. Fredribihaahy or Fmmut. {A Dtmish SeUhmmt,) 

185. Ironshot, deoompoeed Syenite. 

Black Mica Slate. 

186. MoroxitCy in six-sided Prismsi in Black Mica Slate. 
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127. Landre Storoe, or Kikertar^oah. 
129. Sioramiut, 

129. 8ahr%e9oh. 

130. Fukkitsok. 

131. TuhigaHelihf near the great Oiaciert. 
€h*anite, alternating with Mioa Slate. 

187. Fine Quartz (Flying Sand), along the OlaoieFB.. 

182. IkertoJt. {A Bay.) 

188. Mioa Slate, with Garnets. 

189. Qamets, loose, in Dodekahedrons, and different. 



198. Modifioationsofit. 

199. Figurated Talc. 

200. Chlorites, crystallized, in Tahles. 

133. Bavne Storoe. 134k. Langeland. 

139. JffUmereat, or JBcereund, 
Mica Slate, alternating with SiHoeoUs Slate. ^ 

139. Liehtenfels. {A Moravian Settlement.) 
Mica Slate. 

201. SUiceous Conglomerate. 

137. OJmtmngoiU 139. KardUeofik. 139. Kangareuk 
Fine granular Granite. 
Mica Slate, with beds of Hornblende Slate. 
SOiceous Conglomerate. 

202. Very much decomposed Hornblende Slate. 

203. Decomposed Greenstone. 

MO. FiekencBs, or Kikertareoetteiah. {A Danish Settlement.) 

204. Gneiss, with imbedded Garnets. 

205. Mica Slate, ia extensive beds. 

206. Bluish-white and blackish-blue Milk Quartz. 

207. Titanite, in Quartz and Calcareous Spar. 

208. Allanite, in veins of Felspar. 

209. Sapphirine, in Mica Slate. 

210. Sapphirine, with Tremolithe and Quartz. 

211. Fiecious Garnet, in Gneiss. 

141. Kangareuk. 142. Innukeuktusut. 

'143. Orasdefiord. 144. JKakkarsoak. 

149. UkueikscBt. 149. Kiklawait 

147. Makkarsoak. 149. Klingarne. 

149. Sennerak. 190. Ikatupereoit. 

19L Kankerdluareungoak 
Granite, alternating with Quartz and Mica Slate. 
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Firth of Buxe. 
Ua. Simiutak. (Island.) 

212. Mica Slate, with predous Oamet 

213. Blue Milk Qxiaxtz. 

214. Yellow Milk Quartz. 

215. Bed MUk Quartz. 

216. Black Milk Quarts. 

217. Lamellar green E069I. 

218. Tourmaline, in Quartz. 

1B3. EiOanffariui. IM. EarowUk. 

lU. Hm&e. 166. Iglorsoib Ikaresak 

219. Granite, with Hornblende (153). 

220. Garnets, in Mica Slate. 

221. Epidote. 

222. Aflbestiform Tremolithe. 

223. Molybdenite, in LamelUd. 

224. Actinolithe, with yellow Mica. fe 

U7. Karialhingoa. 150. KaricBt, {Continent) 

White Granite, with Mica Slate alternating. 

225. Iridescent Adular, in beds. 

226. Asbestus. 

227. Amianthus, with Bhombspar. 

228. Brown Mica, trayersed by Amianthus. 

229. Amianthus, with Talc. 

230. Glassy Actinolithe (Diallage). 
231« OHyine, mixed with Mica. 

232. Olivme, in loose grain& 

233. Molybdenite. 

234. Bed Amianthus. 

IM. AlUortoh. {lihnd.) 

Granite, the constituent rook. 

235. Allanite, in Granite. 

236. Milk Quartz, in yeins. 

237. Pearl-blue Adiilar. 

238. Labrador Felspar. 

239. Sahlite, massive, ironshot. 

240. Sahlite, in six-sided prisms. 

241. AnthophyUite. 

242. Black Mica, in tables. 

243. Granular Olivine. 
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leo. IfarkBai. {ChmUfmi,) 

Granite, altenxating with lUca Slate. 

244. Basalt, in veins, trayersing Granite. 

245. Titanite, in Qnartz, Felspar, and Sahlite. 

246. Sahlite, in four and six-sided prisms. 

247. Molybdenite, in Granite. 

248. Scapolitiie, in prisms. 

249. Milk Quartz. 

250. Felspar, oiystallized. 

251. Garnet, with Quartz and Felspar. 

252. Epidote, in four-sided prisms. 

253. Allanite, of a hrownish-gieea colour, in Granite. 

254. Black Allanite, in Granite. 

255. Garnets, in Granite. 

256. Meadow Iron-ore, in loose pieces 

ML PihkiudUh m. EkMmgoak 

103. Mountain Innukaunoak. IM. KoBiigimgoU* (J9fly.) 

Coarse, granular, white Granite predominaliQg roek. 

257. Allanite, in Granite. 

258. Precious Oamet, in Mica Slate. 

259. EmeralcU in rounded boulderai 

260. Garnet-like Mineral, in Granite. 

261. Mica, in six-sided tables, traversed by Amianthus. 

IW. Ik&rdlek 166. JEkMuit. 

167. K%tif^ur$ak. 168. Eilluenarhik. 

Fine and coarse granular Granite. 

262. Allanite, in Granite. 

263. Titanite, with Moroxite. 

264. Magnetic Iron-sand, with Quartz and Garnet. 

166. TongmeragUh. 170. AuattnrkBarHt 

265. Whitestone. 

266. Mica Slate. 

267. Aumaursak, or foliated precious Garnet. 

268. Labradoric Hornblende. 

269. Lamellar Augite. 

270. Kose-red Quartz, in beds. 

271. Milk Quartz, in beds. 

272. White substance, in four-sided Prisms. 

171. Ifouga. 172. Oriariarhik 

278. Talc, with Iron Pyrites. 

274. Common Actinolitiia 

275. Milk Qaarz. 

276. Talcose Bock, with grains of Felspar. 
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173. Etk^rUmgooL {Island,) 

Coarse granular Granite, the predominant rock. 

277. Garnet, in Whitestone. 

278. Fargasite, in calcareouB Spar. 
279-284. Cubical Iron Pyrites, loose, in Clay. 

Vt^. BarwrtikoBt. m, Kdkelak. 

176. NiJcsih 177. ItihlirsoaL 

178. Niakamah 179. Nunangitsoh. 
180. Akqfaminek, 

285. Grey Granite, the constituent rock. 

286. Glassy Actinolithe. 

287. Brown Ckunet, in Quartz. 

288. Siliceous Stalactite. 

289. Yellow Titriolic Stalactite. 

in. Qumtrnt 182. Karondik. 

Fine, granular, grey Granite. 

290. Talcose Mica Slate (in beds). 

291. Morozite, in Mica Slate. 

292. Tourmaline, in Mica Slate. 

293. Quartz, with Mica. 

224. IndigoHthe, with Quartz. 

295. Khombspar. 

298. White Felspar. 

297-305. Loose Crystals of Tourmaline, 

183. Nunangiat, (^Continent) 

Syenite, constituent rock. 

806. Mica Slate. 

807. Gbmet, with Labradoric Hornblende. 

808. Hornblende, with Gkumets. 
309. Labradoric Hornblende. 
810. Grey Quartz. 

184. Nivianffonat, Tuapahaoit, Itmnga. 
188. Tuapaksangoit {ConttHmt.) 



311. Common Hornblende. 

812. Milk Quartz. 

188. Kingiktorsoaky or Iliortetakken. {VofUin&nt.) 

Grey, fine, granular Granite. 

813. Asbestiform Anthophyllite. 
314. Glassy Anthophyllite. 

815. Green Mica, with decomposed Felspar. 
8i6. Morozite, in Granite. 

VOL. I.-,D. Q. J. s. 2 N 
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107. Kang0rihuinun4foA. 188. Ukunkioi. 

Coarse and fine granular Granite. 

317. Indurated Talc. 

318. Bluifih-grey Qnartz. 

319. Bro^wn ironshot Sand. 

188. Eikertarioak, Rypoe. 180. Etiertanoak, Racnde, 

Coarse granular Granite. 

320. Bock GrystalB, in groups. 

321. Common Quartz, in pyramids. 

lOL Nnio Hinrnhut. {SMUmmU of the Maraman BrethreiL) 

Coarse, granular red Granite, constituent rodk. 

322. ScapoH&e, in Gneiss, from ihe Ship's Haven. 

188. Staehs Ware. 

323. Beddish-white Milk Quartz. 
Green Felspar, ia fragments. 

184. Qodthadby or Ifouk, Noyme. (Ikmieh SeHlement) 

Coarse and fine, granular, red Granite. 

324. Axestone, in boulders. 

325. Glassy Actinolithe. 

326. Calc^ony, in frtigments. 

188. ThorMleeeM Fare. 

327. IGlk Quartz. 

328. Whitish-grey Adularia, loose. 

329. Allanite, in red Granite. 

330. Singular Komstone. 

BadPi Ewer. 
18B. Ighrpeit 188. KangUriluMt. 

187. KemMOkmk 188. MdOmigoU. 

188. NejpuoH. WOOk KikeHarnibeuarak 
flOI. MakkariusuL 808. Akunek. 

Grey, fine, granular Granite, in a long ehain. 

331. Tourmaline, with Garnet in Granite, from Akun^ 

808. AnyMk. 808. MaHai. 

332. Bluish-grey sandy Clay. 

808. Ittwnhk am, KoMiteut 808l Smrlok. 
Fine, granular, grey Granite. 
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Oottrse gnmnlar Qraaite. 
$33. Opaludiig Adularia, with black Mica. 

334. Ihttoy with Qamet, Sohorl, and Quarts. 

335. Milk Quartz. 

no. Ebffnersoak. 
Mica Slate. 

336. Tremolith, in Mica Slate. 

337. Micaceous compound. 

au. AuppaMartok. 

338. Impressions of the Salmo Arcticus, in Clay. 

339. Aagite? with Felspar? 

340. Sahlite, with Quartz. 

ai3. KUlmgeiL 214. Itivinga. 

341. Talc formation. 

342. Asbestiform Actinolithe, with Talc. 

343. Komstone-like Quartz. 

344. aiassy Aotinolithe. 

na. Teasiuraak Bay. (Continent) 

345. Common Actinolithe. 

346. Indurated Talc. 

347. Grey Komstone, with Iron Pyrites. 

L IlMielik. 

816. Iglartait. 

348. Yellowish-grey Potstone; 

0. Ujararsoak. 

817. JS'ouganuk. 

349. Almandine, in Mica Slate. 

818. NmUmgoit. 

350. Singular greyish-green compound of a rock. 

351. Common Tremolithe. 

352. Glassy Actinolithe. 

d. KangermncBt. 

810. NarhmUiah. 

Grey Granite the predominant rock. 

353. Black Mica, with common Actinolithe. 

354. Glassy Actinolithe. 

355. Indurated Talc. 

356. Bluish-green indurated Talc. 



376 THE dubUn quaktebly jousval of scncNCE. 

[Addskdux. — ^I hope shortly to puhlish an aocount of the Gieenland 
Minerals brought home by Sir Leopold M'Clintock, and in the meantime 
ayail myself of Mr. . W. Tayler's kindness in giving me infonnatLaiL 
respecting mineral localities in Greenland by publishing the foUowing 
letter.— Ed.] :— 

" 27, Burton Cruomt^ February 28, 1861. 

'< Deah Sib, — Our mutual Mend, Sir Leopold H'Clintock, has sent 
me a list of Greenland Minerals collected by Gieseck^, and wishes me to 
write to you concerning them. I have not visited nearly so many loca- 
lities as Gieseck^, and can only give you information of the minerals 
found by me and others, mostly in the western districts. The most in- 
teresting new localities are : — * 

46. Sardhek. — ^Fergusonite, Titanic Iron, Beryl; in coarse-grained gra- 
nite. 

56. Itiolik. — It is questionable if the sandstone is the Old Bed. 

59. Gieseckite cannot now be found : it is supposed that the wrong lo- 
cality has been given ; it has been searched for repeatedly, with- 
out success. 

62. Julianshaah, — ^A piece of rolled Phosphate of Lead, found in trans- 
ported gravel. 

96. Nanaitiaky an island close to Nunarsoii — ^Variegated Coppery in 

chloritic schist ; Amazon Stone. 
111. Ivtkaet, or IvigUmty or Migtoh — ^Tantalite, in fine crystals ; a new 
hydrous siHcate of Zirconia andTttria; Fluor; Blende; Auii- 
ferous Arsenical Pyrites ; Galena, containing 58 ozs. silver to the 
ton. 

116. Allanite, Potstone. 

117. „ 

118. „ 

120. The Greenlanders say that large bones are to be found high up on 

this mountain. 
126.^ Copper Pyrites; Hypersthene. 
187. J Glacial mud, SUex and Alumina. 

Avigaity near 187. — ^Much Allaniie. 

Selenide of Lead and Copper, from the neighbourhood of Godhaab. 

" These are the most interesting things I can remember at present 

" I am, dear Sir, yours truly, 

"J.W.Tatleb. 

'' lUv, S, HaughUm, F. T, C. i>." 
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XXVJJL. — BETfAUyABT.T. DlBOOTEJiXES IN CSNTKAL AUSTKAUA. 

By John Locke, M. E. D. S. 

(Plate XIL) 

[Bead before the Reyal Dublin Society, Manh 18, 1861.] 

A LETTEB to our Secretary, Dr. Steele, from the Hon. John T. Bagot, Crown 
Lands' Commissioner at Adelaide, and a corresponding member of this 
Society, intimating the success of an expedition into the interior of Aus- 
tralia, wsS^ received early in Eebruary; and the next Australian mail 
brought the journal and map of route of the adventurous traveller, Mr. 
JohnM'Douall Stuart, a native of Ulster — one of that self-denjring and 
philanthropic band, which enrols the names of Bruce, Cooke, Leichhardt, 
Livingstone, and many others, who have conferred upon the British 
Empire, and upon mankind through its instrumentality, benefits infi- 
nitdy more valuable than the triumphs of war ; and the fruits of whose 
labours generations to come are destined to reap, while the world lasts, 
in the reproductive appropriation of regions, practically boundless in 
extent, and exhaustless in resources. The superficial area of Australia 
IB. scarcely one-fifth less than Europe; and of this two million square 
miles, or nearly two-thirds of the whole, remained intact and unknown, 
until Mr. Stuart planted the British fiag in the centre of the continent. 
The arrival of his journal, published, with an admirably written prefa- 
tory article, in the " South Australian Advertiser, '^ enables me to gra- 
tify Mr. Bagot's desire, in laying before the Society a brief sketch of the 
results of the expedition, with such reflections as have occurred to mind, 
while tracing the annals of previous discovery in those far- withdrawn and 
hitherto unknown regions. My information'isunavoidably incomplete; but 
before our session of this year closes, an opportunity may happily occur 
for laying before you more full and particular statements ; for tidings 
arrived this very day from Adelaide, that Stuart had started again on 
New Year's Day, with the determination to accomplish the transit to 
the Gulf of Carpentaria during the Australian summer months ; so that 
we may fairly expect information of his success before the end of May. 
He was furnished with twelve men, forty horses, and ample supplies, 
by the Colonial Government. The expedition, which forms the subject 
for consideration this evening, comprised only two men and thirteen 
horses, and was fitted out at the cost of Messrs. James Chambers and 
William Finke, wealthy Adelaide merchants, who, we trust, may live 
to witness the legitimate results of their munificence and sagacity, in 
the rapidly progressive prosperity of a colony, that boasts such pubUc- 
spirit^ citizens. 

The longest and most remarkable exploratory journeys, previous to 
Stuart's, were those of Eyre, Leichhardt, Gregory, and Sturt. Eyre, in 
1836-7, traversed the southern coast country from Fort Lincoln to 
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King George's Soimd, and thence to Perth, on the Swan Biver, an in- 
terval of more than twenty degrees of longitade; and along his whole 
course did not cross the catohment basin of any oonsiderable stream flow- 
ing seaward. In 1844-6, the intrepid and enterprising Leichhardt 
(whose fate is still a mystay, having never returned from a subsequent 
expedition), penetrated in a N. W. direction from Moreton Bay to Port 
Essington, a distance of some 1800 miles, a lai^ proportion of which, 
especially in the districts £. and 8. E. of the Garpentaiian Gulf, lay 
through fertile, pastoral, and well-watered uplands. However, though 
his track must have crossed almost within sight of Stoarfs ftutiiest 
north, the interval remained unexpbred, and thus was left unsolved 
the problem, tiiat would have completed the supplement of the tnns- 
continental route. 

Gregory's exploring party, in 1856, travelled south, starting fh>m 
the vicinity of the Eiver Yictoria in North Australia, uolil they attained 
latitude 18° 31', longitude 130^ 49^, on the border of a sandy deeert ez* 
tending bevond the range of vision. They then turned westward, still 
keeping this desert in view for 800 miles, until a series of depreadimsy 
the saline beds of dried-up lakes, in latitude 20° 16', longitude 137° 85', 
barred all farther progress; and Gregory retraced his steps despondingly, 
under the impression, that vast barren tracts in the interior formed an 
impassable barrier between the northern coast and the great settle- 
ments of Southern and Eastern Australia. However be it borne in 
mind, that Gregory, in proceeding westward, turned his back on Stuarf a 
subsequent route through a diversified but practicable country ; while, 
on the other hand, Stuart's ftuihest north overlapped the sottUiein limit 
of tlie other by some score miles. 

But a stiU more important expedition, in relation to our present 6ub« 
jeet, ia that of Start in 1844-5, who started from the banks of the Dar- 
ling, about five degrees to the eastward of Stuart's starting point, with 
the intention of reaching the Gulf of Carpentaria by a nortii^westerly 
route ; but having attained latitude 24° Six, longitude 138°, fear of the 
approaching droughts, and the weakness of his party, compdled him to 
return. We are accustomed to look for examples of valour to the battle- 
field — of fortitude, to the unshaken resolve of the patriot; and find a 
difficulty in realizing to imagination the oourage, determination, aye 
and philanthropic feelings too, that inspire the ardent votary of disco- 
very in his perilous journeys by land or sea. Sturt tiiius describee, 
with a noble and touching pathos, the disappointment of his just ambi- 
tion : — " A veil hung over Central Australia, that could neither be 
pierced nor raised. Men of undoubted energy and perseverance had 
tried, in vain, to work their way to that shrouded spot — girt round 
about by deseits, it almost appeared as if Nature had intentionally cloeed 
it upon civilized man, that there might be at least one domain on the 
Earth's wide field, over which the savage might roam in freedom. 

And to him, who had well nigh reached the topmost step of 

the ladder, whose hand had all but grasped the pinnacle, how great 
must bo the necessity, how severe the struggle of feeling, that forces 



t SD0OTEBIS8 XV GBTTBAL ATTSZEiLLU* 279 

Idm to bear back and abandon bis task."* Again, bow sinoerely oan 
we sympatbifle with the mingled aspirations and regret of the lonely 
sojonmer, as prophetic anticipations of the success of some happier ex- 
plorer cheer ulb weariness of hope deferred tbronghout the long unva- 
ried lapse of sonlight boors, or while the watches of the night pass 
silently over his heavy eyelids in the wilderness. Such were, doubtless^ 
Sturt's reflections, when be says : — '' There may yet be that in the womb 
of time, which shall repay me for all I suffered in the performance of 
this dreary task — ^wben I shaU have it in my power to say, that I so 
fur led the way across the continent, as to make the remainder of compa- 
ratirely easy attainment; and, under the guidance and blessing of ftovi- 
dence, baye been mainly insbrumental in estabHshing a line of commu- 
nication between its northern and southern coasts. I see no reason to 
despair, that such may one day be the case."t 

Truly, the noble example of such a leader could not be fruitless ; 
and it may be, that these very words furnished incentive to the subse- 
quent expedition; for one of &e companions of Stuit in travel, his tried 
and trusty friend in many a weary hour, was John M'Bouall Stuart. 

On the 2nd of March, 1860, Mr. Stuart started from Chambers' 
Creek, situated on the outskirts of the settled districts, about 500 miles 
K. W. from Adebiide, latitude 29'' 30', longitude Id'T'. His journal is 
brief, and barren in scientific details, or romantic incidents of flood and 
field, the smallness of the party rendering it impossible to collect accu- 
rate scientific information, or bring away many specimens of the natural 
history of the districts through which he passed ; however, the geogra- 
phical features of his route were carefrdly observed, and have been 
delineated on charts; and the practicability of colonising the central 
and intervening districts appears to be satisfactorily demonstrated by 
the fact, that during the entire transit across eleven degrees of latitude 
there was danger only on a single occasion from want of water, and that 
during one short int^al of sixty miles. 

The physical structure of the interior, as indicated by the strata of 
thehill ranges, which seldom exceeded 1000 feet in elevation, usually 
eonsLsted of granite, gneiss, hematite, and quartz. Volcanoes there were 
none, though traces of ancient igneous action were not uiifrequent ; and 
in one locality only, latitude 22° 33', longitude 133^, did he discover 
any indication of a valuable mineral deposit..-oopper ores, superficially 
shown, and in considerably quantity. 

Many new plants and bunis were observed, and several curious va- 
xietiea of the gum-tree, in all their evergreen, or, rather nev^r-^reen 
luxuriance; for the Australian Flora in but few instances displays the 
verdurous tints of our evergreen foliage — ^the leaf colour of the ubiqui- 
tous gum-tree especially orbiting what one might call a dundukuddy- 
mud-colour green. Mr. Stuart notes among the grasses a species, which 
he designates wild oats, four feet in height, and others bearing a marked 

• Start's " Narrative," vol. u., c. 1. fVol. u., e. 8. 
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similitade to wheat and rye. It would be strange, indeed, if the mys-' 
tery of tbe origin of the cereals was destined to be solyed in this region 
of so many anomalies, both in its flora and fiiuna. A fdngnlar and b«ui- 
tifol tree, conjectured by Mr. Bagot to be the Baobab, is, I rather think, 
that species of Capparis, described and figured by Grey in his totlr 
through N. W. Australia.* The Baobab (or rather Bahobab, Adatuama 
d%gitata)y is only met within a limited district in Western AMca. 

The hill ranges, mounts, creeks, and springs, Mr. Stuart has named 
after distinguished travellers, colonial stat^men, and eminent merchants 
of Adelaide, thus discreetly exerdsing (I venture to affirm) the privil^e 
of discovery, in preferring to immortalise his Mends and Australian No- 
tabilities, than in retaining native designations for sake of euphony (as 
some have deprecatingly urged), where not a trace of derivative or tra- 
ditionary interest attaches. And, truly, the euphony is very problema- 
tical. There is no accounting for tastes ; but Higgledy-piggledy, to my 
ear, sounds just as musical as Munducki, or Hullabaloo as Burraburra. 

On the 22nd of April Mr. Stuart camped in the centre of Australia, 
and built a cone of stones upon the summit of a hill in the immediate 
vicinity, which he named Central Mount Stuart. On the top of the 
cone he placed a small bottle, with a slip of paper therein, noting names 
and date, and planted the British ensign in the centre. Then, having 
given three hearty cheers for 

" The flag that braved a thousand years, 
The battle and the breeze," 

our travellers resumed their route, still keeping a N. "W. direction, until 
on 26th June they reached latitude 18** 57", longitude 134°; when, 
while Stuart was examining the country from the summit of a hill, in 
expectation of discovering some clue to a watershed towards the Oulf 
of Carpentaria, he was attacked by a large party of natives with great 
fiiry and determination. These were fired upon, and completely routed; 
but Stuart deemed it imprudent to attempt a frirther advance in the face 
of such fearM odds, and retraced his steps to Chambers' Creek, which 
he reached in safety on the 3rd of September, after an absence of ex- 
actly six months on his perilous enterprise, — ^having travelled, allowing 
for circuitous direction and the various angular detours from the main 
track, little short of 2000 miles, or about eleven miles per day. 

The incident of the attack I give in his own words : — 
^ " Tuesday, June 26. — Large gum creek, with sheets of water. I 
have resolved to follow this creek down to-day, and if water continues, 
to follow it out ; so started on a course 77^, and at six miles crossed the 
creek, it running a little more to the north ; long sheets of water all the 
way down to the banks ; at some places are steep. The lower part 
formed concrete ; the upper part is sandy soil, which gives me a bad 
opinion of it for water if the concrete ceases. Here we saw some blacks ; 



* Vol. i., c 6. 
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they would not come near us, bnt walked off as fast as they could. 
From the top of the rise we saw where they camped, which was on the 
banks of large sheets of water ; we passed tiLem without taking any no- 
tice, and at nine miles, not seeing any appearance of the creek, changed 
my course to 25^. At three quarters of a mile cut it again, hut with no 
water in it ; it is much narrower and deeper, having sandy banks and 
sandy bed, with gum-trees growing in the bottom. Changed again to 
77^, frequently crossing the course, and at fifteen miles saw there was 
no hope of obtaining water. The country is becoming more sandy, with 
spinifex and thick scrub, down to the banks of the creek. I must keep 
close to the hills, and as the day has been very hot, I shall return and 
camp at nine miles £rom our last camp, if there is water ; if there is not, I 
shall have to camp a short way above where we saw the natives this 
morning. I do not wish to get too near them, nor amongst them in any 
way. We could find no water below where they were camped j I there- 
fore pushed on to get above them before dark. At about 1 o'clock, 
thirty miles from the creek, we saw where they had been examining our 
tracks ; and as we approached the creek their tracks became more nu- 
merous on ours. When we arrived on the top of the rise, from where 
* we had previously seen their fires, we now saw neither smoke, fires, nor 
anything else, it being nearly dark. I concladed they had left in conse- 
quence of having seen us pass in the morning. I was moving on to the 
place where we crossed the creek in the morning, and had just entered 
some scrub, when suddenly up started three tall, powerfcQ men, fully 
armed, having a number of boomerangs, waddies, and spears ; their dis- 
tance from us being about 200 yards ; it being also near dark, and the 
scrub we were then in being very disadvantageous for us, I wished to pass 
them without taking any notice of them ; but such was not their in- 
tention, as they continued to approach us, calling out, and making all 
sorts of gestures, apparently of defiance. I then faced them, making 
all sorts of signs of friendship I could think of. They seemed to be in 
a great fury, moving their boomerangs about their heads, and howling 
to the top of their voices, also performing some sort of dance. They 
were now joined by a number more, which in a few minutes increased 
to upwards of thirty — every bush seemed to produce a man. Putting 
the horses on towards the creek, and placing ourselves between them 
and the natives, I told the men to get their guns ready, for I could see 
they were determined upon mischief. They paid no regard to all the 
signs of friendship I kept constantly making, but were still gradually 
approaching nearer. I felt very unwilling to fire upon them, and con- 
tinaed ma£big signs of peace and friendship, but all to no purpose. 
An old man (the leader), who was in advance, made signs with his 
boomerang for us to be off, which proved to be one of defiance ; for I 
had no sooner turned my horse's head to see if that was what they wished, 
than we received a shower of boomerangs, accompanied by a feaorfril yell ; 
they then commenced jumping, dancing, yelling, and showing their 
arms in all sorts of postures, like so many fiends, and setting fire to the 
grass. I could now see many others getting up from behind the bushes. 
VOL.1. — n.Q.j. 8. 2o 



282 THE viniLin ^kt'SK^T jotrftKn. o^ scisirce. 

Btill I felt unwilUng to *fire upon iheia, and tried to make them niider- 
stand that we Vished to do them no haim ; they^ now came within f<nrt^ 
yards of as, and again made a charge, throwing t^ear boomerangs, which 
came whistling and whizzing padt 0ux ean. (Me spear stmck my hotae. 
I then gai^e orders to fire, which stayed their mad career for a littie. 
Onr pack-horses, which were before ns, took fti^t when they heaord 1^ 
€ring and fearM yelling, and made off for the ()reek. Seeing the blacls 
ranning from bosh to bnsh, with the intention of catting ns off fh>m 
them, while those in front were still yelling, throwing tbdb: boomerangs^ 
and coming nearer to ns, gave them anotiic^ Teoeption, etod sent Bcin 
after the horses, to drive tiliem to a more fevourable place, wliile Kebk- 
wick and I remained to cover onr fear. We soon got in advance of our 
enemies, but they still kept following, beyond the reach of onr gona; 
the feariPdl yelling continning, and fires sprin^g in every direction ; 
and it being now quite dark, with the country scrubby «ind our enemies 
numerous, bold, and daring, we could easily beBurrounded and destroyed 
by such determined fellows as they have shown themselves to be. See- 
ing there was no chance with sudi fearful odds against us (ten to one), 
and knowing the disadvantages under which we laboured, I very -unwil- 
lingly made up my mind to push on t6 last night's camp, which we did. 
I have considered the matter over, and t do not think it prudent to re- 
main here to-night ; I shall therefi)re continue my journey undl reach- 
ing the open grassy plain on*Gum Oreek. TheystUl keep fbllowing us. 
I only wishlhad fi)ur other m«i; my party being so small, we canonfy 
ML back, and act on the defensive. If I were to stand, and fight thmn, 
our horses must remain unprotected, and we, in all probabikity, out off 
from them, which they seem to be aiming at, and prevent our advanoe 
up the creek ; by this ^time they must know that we do not ^cafe fiir 
them. Arrived at Hayward's'Ore^ at 11 o'clock. 

" Wednesday, June 27: — Hayward's Greek. Last night it was my 
intention to have gone this morning to Keckwick's Ponds to water the 
horses, given them this day to re&t, and to have proceeded the n^xt day 
back to the large creek, and go on to the distant MUs Ihat I waa steer- 
ing for on the 25th instant; but afber considering (he mAtt<^ over, Ihate 
most'telucl^mtly come to the determination 6f abandoning the attem]^t 
to make the GiQf of Carpentaria, as being most imprudent, situated as 
I am, and my party being too small to cope with such wily, determined 
natives as those we have just encountered. Their arrangements and 
manner of attack were as well conducted and planned as Europeaas 
could do it. They* observed Us passing in the knoming, and^ocamined 
our tracts to see which way we had gone ; knew we could get no waMr 
down the creek, and must return to get it, so thus must have ]4anned 
their attack. Their charge was in double column, open ord^r, and we 
had to take steady aim to make an impression. With such as these to 
' enemies, it would be destruction to all my party for me to attempt to 
go on, and all the information of the interior that I have already ob- 
tained would be lost, having only half rations ibr six months (four «f 
which are already gone), and my men complaining of weakness tram 
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short ratioQa, and unable to perform what they ought to io, and my 
health hein^ so hafi, that I am scarcely able to sit in ihe saddle the 
whole day. After considering all these obstacles, I think it would he 
madness and folly to attempt and risk more. If my own life would be 
th^ only sacrifice, I would willingly give it to accomplish the end I aimed 
at, hut it leems I am not to attton it. Man proposes, but (}od disposes ; 
and Hia will must he obeyed." 

The difficulties of travel in the interior may be enumerated under 
four heads — drought ; opposition of the Blacks ; impracticable nature of 
scrub ; and want of vegetable food. The two last mentioned can scarcely 
be deemed serious obstacles to a well-organised expedition, with time 
and plentiful resources at disposal. A sufficiency of preserved vegeta- 
bles and fresh meats, preventive of scurvy, may be easily supplied ; and 
1^ more careful examination, and discriminative appropriation of na- 
tive vegetable prpductions would doubtless be found of service. The 
memong, or native parsnip, also a kind of cuciunber, and sundry other 
plants, some entirely neW; are enumerated as agreeable and nutritious ; 
4nd a plant of the Arum family, found at Neale's Creek in great quan- 
tities^ is described as a most grateful remedy. The Eucalyptus duntosus, 
or Wild tea-tree, might perhaps be added to the list; and the fruit, 
seeds, imd inspissated sap of several trees, especially of the gouty-stem 
tree, a species of capparis, which is almost as useful to the Australian 
qativea as the palm to the South Sea Islander. 

The scrub, consisting principally of mulga, acacias, spinifex, and the 
haka, or saltbush, was found very troublesome to the travellers, tearing 
their clothes, provision bags, leather trunks, and cattle harness, and 
impeding their horses, who with difficulty were often forced to face it. 
The Australian scrub, however, presents no impediment at all compar- 
able to the density and thorny armour of the Indian jungles ; and, as 
the soil always becomes firmer, and grass springs up wherever the scrub 
is observed to be witheriiig and disappearing, I^ature herself by thiJs 
amelioratiye process suggests the easiest mode of overcoming the ob- 
stacle, and at same time reclaiming the soil ,* i. e. by burning the scrub. 
The systematic introductioii also of the camel, as the carrier through 
these tangled wastes, would obviate many difficulties — the endurance 
of drought, broad-cushioned feet upon the incoherent sands, and lofty 
stature, sustaining^ its burden above the dwarfed foliage, would render 
the employment of that animal an invaluable aid to Australian explo- 
ratioi^. 

Scarcity of water has hitherto proved the chief hindrance to attain- 
ing a kno^edge of the interior, the peculiar physical features in refe- 
rence to this subject being the general absence of true fluvial waters, 
or rivers disemboguing into the sea ; the impermanency of surfistce water 
after the rains ; infrequent appearance of wells or springs ; and the oc- 
currence of creeks (occasionally saline), as the disappearing streams of 
the interior are oddly designed by Ihe colonists. Captain Sturt was 
of opinion, that Ihe elevated ranges of Australia constituted the i8lan4 
summits of a vast archipelago in some previous geological era, and the 
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gradual elevation of the entire area, and subsequent evaporation of the 
sea-water left behind in what had been bays and channel^ formed those 
saline depressions and absorbent sands that swallow up the creek waters, 
and in some parts bar all ingress into the interior. 

It is of the utmost importance to ascertain how £su: this obstacle — 
the scarcity of potable water — is capable of being diminished or over- 
come. Mitchell, a most intelligent traveller, says of the Began in New 
South Wales (a deep, wide, and rapid river in the rainy season, dwindled 
to a series of shallow pools, far apart, in the droughts) that a single 
dam of simple and economical construction would retain the water for 
several miles. Now, here is one obvious remedy, applicable to many of 
the creeks as well as rivers ; and it may be that the floods could thus be 
economically stored in the unsightly summer bed of the Torrens itself, 
with diverse and considerable beneficial results to the inhabitants of 
Adelaide and its suburban districts ; and by such a construction also, as 
would effectually obviate the dangers of occasional heavy and sudden 
rain-falls. The settlers in the trans- Alpine pastoral tracts of New South 
Wales have of late years been making clumsy attempts to arrest the 
rain supplies by reservoirs of various descriptions, for preservation of 
their cattle in occasional droughts. Eut these ought to assume the mag- 
nitude of public engineering works, as we hope soon to witness more 
extensively in the great peninsula of India, where even the restoration 
of the tanks constructed by races far inferior to us in civilization, and 
which have lam in ruins for several centuries, would restore its pristine 
fertility to many an impoverished district, and tend to secure on a sound 
basis both Indian revenue and Imperial ascendancy — for the yoke of a 
master, who expends income in employing reproductive labour at fiurly 
remunerative wages, is always light*. 

In some districts the quantity of rain-fall nearly equals the tropical 
monsoons. Strzelecki observed on one occasion at Sydney, and that 
not specially remarkable, a fall of 26 inches in the twenty-four hours. 
In the tracts traversed by Stuart, however, no portion of the rain is 
carried seaward, — all the water being gathered in isolated basins, or 
within the catchment of creeks, or percolating through the sandy soil into . 
the natural reservoirs of the substrata. Now, may not these buried 
stores be made in many instemces easily and cheaply available, by 
means of carefiil observation, aided by a little applied knowledge a£ 
practical geology ? Stuart's journal of April 22nd, when he stood a 
triumphant discoverer in the centre of the continent, states, that being 

> Irrigation — not only hj immense works of canalization, snch as Alexander the Great 
beheld with wonder in Babylonia, or as we now witness in China, but also by storing the 
seasonal rains, and turning to economic account the continaons small oontribntions of 
rivulets, fountains, and springs — was remarkably exemplified in the primitive civiliza- 
tion of both hemispheres ; but, under the exterminating influences of conquest and 
national decay, the lesson fell gpradually into disuse and oblivion ; and the once fertile 
champaigns of Mesopotamia. Peru, and many other climes of East and Weet, are now 
arid and treeless deserts. — See Porter's " Five Years in Damascus ;**and Bowen's '* Peru" 
in " VacaUon Tourists," 1860. 
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in want of water, be piocured it **hy 8er<Uehing in the sand;'* and in 
most cases the wells or rather natural springs resorted to by the natives^ 
indicated plentiM supply at greater depths. I do not mean to recom- 
mend the expensive process of boring Artesian wells, as practised by the 
French in Algerian deserts ; but a comparatiYely shallow screen of arid 
surface is firequently found to preserve^ as well as to conceal, an inex- 
haustible reservoir of supply ; and such disclosure too might be made 
a more potent means of conciliating the jealous aboriginal tribes, than any 
other expedient whatsoever. I may here introduce, in illustration, an 
example, tai distant indeed in time, but not far-fetched in appropriate- 
ness. The desert tracts, east of Zaele, in Syria, constituted in the era 
of the earlier Eoman Emperors the principal granary for growth of 
com, for consumption not only of their own then abundant population, 
but also of the teeming millions in the kiogdoms or pro-consulates of 
Judea and Western Syria ; but the chief source of this extraordinary pro- 
ductiveness was the substratal water drawn from wells ; and, though 
now the district is a barren wilderness, yet the very same source of fer- 
tility is there, inviting the investment of industry. Water is every- 
where found, at a depth varjring from five to twelve feet. Burckhaidt 
and other later travellers attest this fact ; and the late James Silk Buck- 
ingham assured me of the same, not only in this district, but in other 
Oriental deserts. The impermanency therefore of surface water only 
implies, that it will be found beneath, sometimes with little labour, and 
often in unexpected quantity. 

Again, the occurrence of occasional waterless wastes does not neces- 
sitate the total abandonment of colonizing schemes. Sturt, Leich- 
hardt, and Stuart, all traversed many districts of great extent and 
fertility, abounding in springs and streams ; and such, even though 
separated by intervening desert spaces, might form a chain of oases 
firom Adelaide to the Carpentarian Gulf— certainly a novel, but by no 
means an improbable condition of colonization*. 

Two incidental proofs, curiously confirmatory of the existence of 
habitable central regions, may be here mentioned. 1st The migration 
of birds in countless numbers to the N.W. from the country north of 
Lake Torrens. 2nd. That the tribes at opposite points of the coast bear 
closer resemblance to each other in physical characteristics and customs, 
than to those tribes separated from tiiem by wide intervals of shoreward 
deserts ; plainly intimating the fact of frequented lines of communica- 
tion through the central country. It is suggestive also of the same fact, 
with what rapidity any scrap of news — a wreck, or a traveller's visit — 
is conveyed to opposite points of the coast, from tribe to tribe of the 
scattered nomadic population. 



* Had StnArt's Expedition included a dozen fkmiliea, with their domiciliaiy stoff and 
cattle, and sofficient grain to overlap a second harvest, the immediate initiation of a 
proeperoos colony, in many of the interior districts traversed, might have been accom- 
plished without difficulty. 
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But in thky as in other analogous mstances of ezploratoxy onier- 
prbesy hostility of the natives wiU probably be found the most embar- 
rasfiing obstacle to forming the niicleus of any settlement. The Aboii^ 
gines are a branch of the Papuans, or Oriental Negroes, and the most 
degraded of that savage race. The partial civiliaatian held by their 
progenitors, and from which these untaught children of the wildemesa 
gradually lapsed, must have been very remote ; for they have no idea of 
a Supreme Being; no memorials^ nor rude sculptures; no tradition, nor 
traditionary rites ; with perhaps one exception, the practice of drcumoi- 
sion by a few of liie tribes, and virith them indeed a veij curious, though 
unmeaning custom ; for no significance is ascribed to it; and it is per- 
formed with such injudicious severity, a^ to impair, and sometimea 
altogether destroy the generative vigour^. leaked and houseleas, their 
existence is a perpetual struggle with the powers of unsubjected nature ; 
the use of fire seems almost the only indication of inteUigenoe with the 
moat degraded, though a few of the tribes exhibit a somewhat superior 
physical and mental development. Stuart relates, with comic serioua- 
ness, one amusing instance of supposed native intelligence i-^ 

" Saturday, June 23. — ^Keckwick's Ponds. Eestmg horBe9- About 
10 o'clock were visited by two natives, who presented us with four 
opossums and a number of small parrots. They were much frightened 
at first, but after a short time became veiy bold, and wished to ate^ 
everything they could lay their fingers on. 1 caught one concealing the 
rasp used in shoeing horses under the netting he had round his waist, 
and was obliged to take it from him by force. The canteens they seemed 
determined to have, and it was with trouble we could keep them away. 
They wanted to pry into everything, and it was with difficulty we oomd 
keep them off. In about half an hour two other young men approached 
the camp. Thinking they might be in want of water, and afraid 
to come to it on account of the horses, I sent Ben with a tin-dishful, 
which they drank. They were very young men, and much frightened, 
and would not come near. About an hour before sundown the first that 
came returned, bringing with them three others. Two were powerful, 
tall, good-looking young men, and as ^e ones as I have yet seen. 
They had a hat or helmet on their heads, which looked very neat — ^fitted 
close to the brow, rising straight up to a rounded peak, three or four 
inches above the head, and giaduaUy nairower towards the back part. 
The outside is net- work ; the inside is composed of feathers, very tightly 
bound with cord until it is as hard as a piece of wood. It may be used 
as a protection against the sun, or armour for the battle-field. One of 
them had a great many scars upon him, and seemed to be a leading man. 
Two only had helmets on ; the others had pieces of netting bound round 
their foreheads. One was an old man, and seemed to be the father of 
the two young men. He was very talkative, but I could make nothing 
of hiuL I endeavoured to obtain from him where the ne^^t water is by 

* Fmditus etiam ad urethram ab infera penis parte. 
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tdgfns, find «o on. Afler talkmgsonie tme, aadhedalkiiig fto hoB wob, he 
turned fomd and astonished "me by gmnginie amaflazdc mgXL I looked 
*at lam. flte&dily. fie repealed it, «iis did alBo fais two una, I rehnzmd 
it, which aeemed to please them mucli. The old man then patted me on 
13ie shotdder, etrok^ my head, and all took :their departcue, nmpikrqg 
iHendly «^8> till ovt-^^ight." 

Sow I should ^088, !that ^ome msiamscy convict, or pro&ne wag of 
a wlor (and prtitfane he. assuredly mras, to ddsdoBe the secret B3rmbQl) 
had tttnght this mhnetic savage the signs df masonic recognition. There 
is no donbt indeed, that throughout &e Oiiental (worldt^ere exiBt&ag- 
ineittary indications of a myBtic science of immemorial antiquity, more or 
•less cognate to what we designate Freemasonry ; bnt the mysticism of the 
•Buddhist, orPorsee, would be utterly incommunicable to the understand- 
ing of a Papuan. At all events, in this instance the ostentation of the 
fniopBSl mg^ proved to be, as sometimes found among civilised Masons, 
a ddnsion ttnda snare ; foronly two days after the occurrence Stuart was 
iiMcked by a party, evidently well acquainted with his movements and 
TBsoarees, and-forced to return witiiout aocompliihing his object ofreaoh- 
Ing theGulf df Carpentaria. 

Besi&es tiie higher regard of Christian obligation, .the Aborigines 
most be "viewed in the eonventional aspect of British subjects, 
and as such entitled to protection; and I believe the Colonial 60- 
^ematent and Poliee to be sincere in their desire to protect them. 
The Colonial blue-books attest but few instances of their cruel treat- 
ment, and these principally among the ontlying settlers, the noma- 
dic ^ioneera of colonization; who urge, in extenuation, series upon 
series of rexatious injuries, a^ravnted only by patient forbearance, and 
issuing at length in the wild justice of revengefiiil retaliation against the 
black fellows. Tlie physical advantages of civilization, evidenced by 
ihe inoteasing com^rts of the settlors, sometimes attract the adult 
savage to resign his roving habits, wear • clothing, labour for hire, and 
dweU in a permanent habitation ; but any raLtenaiveresults in the change 
of moral character can only be eaq^ected ^m education of the young, 
in whidi lies the special mission of the Missionary and EvangeliBt. The 
gradusEd extinction of barbarous races dwelling in the proximity of civi- 
lizftdon, like the process of eremaoausis in the chennstry of nature— 
'B wasting away without perceptible contact with any destroying 
i^gent-^is a subject of sad but vnaioailing reflection^; for surely it is 
imly an irrational and sickly sentimentalism, that would plead for the 
arrest of colonization, in order that the savage should roam in freedom 
unrestrained over the wide uncultured savanna, or Ikrough the tangled 

• New Zealand presents one of the veiy few instances of a savage population not only 
surviving^ but being reclaimed and improved by, the contact of the white man. Bat 
then the Maoris are of Malay origin, and vastly superior in frontal type and mental de- 
velopmelit to the Papnana of Australia. The contrast is more ^ittmctly seen ht oontem- 
platloo of the fact, that the Tasmanian Papuans have totally disappeared, notwithstsnding 
the diligent care to preserve the remnant of that miaeiable race. 
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mazes of primeyal forests, feeding, like the omniyorous Aiutralian, upon 
the flesh of kangaroos and wombats — when these fail, npon rootSy 
grubs, and reptiles ; and at last, in failure of these, or of water, pe- 
rishing from iQieer inanition, with a productive soil beneath his feet, 
and a salubrious heaven above. Kow they alone can be, said truly to 
possess the earth, who subdue it, pouring freely forth, as blood, the 
sweat of toil in the conflict: and thus applied labour in these neglected 
and unappropriated regions is providentially constituted the especial 
coudition of ownership. That condition, once exhibited in its industrial 
realization for an example to barbarous tribes, establishes their respon- 
sibility ; and if they despise the tenure of industry, and refuse to Ml 
into the ranks of progress, they perish under the reflex action (so to 
speak) of the Divine injunction impressed upon the physical destiny of the 
human race (Genesis i. 28). 

The lesson to be gleaned from Stuart's narrative, for instruction of 
future explorers in communication with the natives, is plain and im- 
portant, in order to insure the success of discovery, and avoid the sacri- 
flce of life. Fear alone is potent to overawe the suspicions and impulsive 
nature of those who cannot even comprehend, much less appreciate 
moral motives. They should be treated with justice, but with caution 
and reserve, never permitted to enter the camp ; and any act of violence 
should receive summary and severe punishment. 

It is a disheartening circumstance, that colonization has hitherto so 
disastrously failed in Northern Australia ; yet it is hard to believe that 
Port Essington would have proved, under enlightened sanitary manage- 
ment, a less endurable climate than our settiements in Western Africa, 
or even than the city of palaces on the Ganges ; but a northern scttie- 
ment cannot be deemed a hopeless speculation, while the border lands 
of the Carpentarian Gulf remain in great part unexplored. Its geogra- 
phical position, stretching far and wide into the continent, suggests the 
probability of its affording the chief outlet for drainage of the interior; 
and Leichhardt's journals, as before stated, attest the occurrence of ex- 
tensive and well- watered pastoral uplands E. and S.E, of the gulf, with 
indications of a seaward water-shed. The vast arms of this gulf seem to 
invite to their embrace the commerce of Asia and the Oriental Archipe- 
lagos. The Dutch, Malayan, and Chinese traders regularly visit its 
shores for tortoise-shell, trepang, nacre, and other littoral products ; and 
if once a safe portage and desirable site for a colony were fixed on, the 
elements of an extensive traffic would soon be developed ; and the jealous 
exclusivencss of the Batavian Government, as well as the barbarous pre- 
judices of the numerous insular populations between Australia and Sin- 
gapore, would yield by degrees to the pressure of mutual wants and 
advantages. 

Part of Northern and the whole of North-Eastem Australia, besides 
affording cattle pasturages and cereal lands of vast extent in the upland 
districts, possess also in the champaign-coast territory a soil and climate 
peculiarly suitable for the production of cotton and sugar, comprehend- 
ing an area at least thrice the extent of the seceding section- of the great 
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American Eepublic. It would be ineompatible with the scope of this 
fihort paper to enter upon the consideration of comparative statistics ; but 
whoever will take the trouble of tracing the rapid progress to prosperity 
of the Australian wool mai^et wiU not be disinclined to admit the likeli- 
hood of ffuccessful cotton speculations in the new colony of Queensland^ 
as soon as an adequate importation of free labour warrants investment 
of capital ; while, on the other hand, the colony of South Australia is 
more suitable for the culture of cereals and the vine. 

Among tiie more immediate beneficial results of a habitable interior, 
would be the facility afforded for transit of horses, and other live stock, 
from the southern coasts to the Gulf of Carpentaria, for exportation to 
India, thus avoiding the dangerous, circuitous, and expensive sea pas- 
sage. And there appears even now no obstacle of any importance to 
the erection of a tel^raph frt)m Adelaide to the Gulf, in oi^er to faci- 
litate communication witii the parent country, and give renewed impetus 
to the prosperous progress of Victoria and South Australia — ^the most 
distant, yet not the least flourishing settlements of England's outer 
Empire. Certainly the obstacles, whether in respect to time, expense, 
or danger, are small in comparison with those experienced by our 
fellow-countryman, Sir William O'Shaughnessy, in connecting by the 
electric wire all the great capitals of India. 

A few words in conclusion will not be inappropriate, as respects the 
general subject of colonization. This distributive agency, which appears 
to be the special mission of England, is now the most active power and pe- 
culiar characteristic of the world's progress, and constitutes the material 
basis of that moral strength, potent and instant in every region of the ha- 
bitable sphere, to overawe tyranny, protect the weak, cherish the first 
awakening of popular freedom, and disseminate just principles of reli- 
gious truth and public equity. In whatever comer of the globe the 
emigrant plants the standard of fatherland, England is in due process 
of time reproduced, by the impress of identity in intellectual and social 
character and municipal institutions ; and this remark is more distinc- 
tively applicable to the Australian colonies, inconsequence of their more 
unmixed British population. 

In the last paper which I had the honour to read before this 
Society, commenting on the barren results of Polar research, I ob- 
served that ''there are many extensive fertile regions in habitable 
climes as yet unexplored, save in isolated spots upon their boundaries, 
and that ttiese presented the legitimate domain of discovery."* Now, I 
can happily substantiate the statement, by adducing the instance of this 



* The reader will find in Lang*s " Qaeendand" (Stanford, London, 1861), a fund of 
varied and most valuable information respecting this new colon7. 

The great interspace, bounded by the proposed western limit of Queensland, and by the 
interior Inmndary of Western Australia, I have ventured to designate Carpentaria, as a 
suggested new colony, having its capital on some one of the rivers on the western arm of 
the gulf, in a more central position than Port Essington. — See Map. 
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yast region, compriaiiig so large a portion of the globe. Aufitrali% the 
scantiest of all lands in natural productions suitable to the wants and 
habits of dyilised man, is notwithstanding the most manageable, the moat 
prolific — ^in a word, the most utilitarian in its adaptability for introduced 
products. The domesticated animals, the food plants, the textile send dye 
plants, fruits, grasses, tea, tobacco, the sugar-cane, the mulberry, and the 
vine — ^the productions of all climates flourish in Australia ; and there 
also is the supplement of a complete prosperity, in the three remaining 
reqnisiteB, of unlimited space, general salubrity, and excibuiye owner- 
ship, in a continent removed by the breadth of a hemisphere from the 
eoiMicts and perils of all the oliier nations of the earth. No hostile ship 
has ever entered the roadstead of Port Philip. There are no hc^hts of 
Abraham frowning aboye the broad thoroughfeoes of Sydney, a ^strict 
coyered with houses, where within the memory of Hyii^ men was seen 
only the perishable hut of the wandering savage. What shall lie the 
fdture of Australia, at this rate of pfogress, is r^or the provinoe of an 
ardent imagination to pictitre, than of statistieal scienoe to ealeulate. 
Sure am I, that were the united empire of the British Islands destined 
to be blotted from the map of Europe by the ruthless arm of conquest^ 
or the more gradual sap of national decay, Australia would arise, an 
antipodal England, to transmit, entire and untamished, her religion and 
institutions-^the same banner of liberty would be unfdrled bei^ath the 
Southern Cress as now beneath the Polar Star; and the inscript on that 
banner might well be, in memory of ancestoiiBl glory, that motto, which 
the Boyal Dublin Society has so long worn, and so justly earned — 

*' Nostri terra plena kboris." 
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XXYIII. — Osr THE Showee op Aebouths that pell at Eilletee, 
CouFTT OP Tteone, ON THE 29th Afeil, 1 844. By the Eey. Sakuel 
Hattghton, F. R S., Fellow of Trinity College, Dublin, 

[Read beforo the Boyal Irish Academy, April 22, 1861], 

On the 29th April, 1844, a shower of meteoric stones fell, in the sight 
of seyeral people, at Killeter, near Castlederg, Co. Tyrone ; they broke 
into snudl fragments by the fall, one piece only being foond entire. It 
was (according to the testimony of a resident) " about as long as a joint 
of a UttLe finger/' The account given by three gentlemen, who, how- 
erer, did not actually see the shower fall, was tbsit they were at a dis- 
tance of three or four miles, up the hills in the neighbourhood ; it was 
a fine sunny eyening, three or four o'clock. They heard ''music" 
towards Killeter, which they supposed to proceed from a strolling 
German band, which they knew to be in the neighbourhood ; they are 
under tthe impression that they heard the music several times in the 
course of the evening ; they remember also to have noticed clouds in the 
direction of Killeter. On reaching Killeter the same evening, they were 
told of the wonderful diower of stones, which had spread over several 
fields. I received the fragments of these stones from the Eev. Dr. M'lvor, 
ex-FeUow of Trinity College, DubHn, and rector of Ardstraw ; he writes 
to me that '' it is now very difficult to get either a specimen of a stone 
or any very distinct intelligence of them ; even the very rumour of them 
has nearly died out, and you mi^ht ask intelligent middle-aged men 
about the neighbourhood who had never heard them mentionecL" He 
adds that the people of that locality are very '' uncurious;" and that if 
there were a veritable burning bush thereabouts, few would "turn 
aeide to see." 

,The largest specimen given to me by Dr. M'lvor weighed 22*23 
grs. in air, and 16-32 grs. in water, showing that its specific gravity is 
8 '761. It and the smaller fragments presented the usual black crust, 
and internal greyish-white crystalline structure and appearance, with 
specks of metallic lustre, occasioned by the iron and nickel alloy that was 
present. I analysed it in the usual manner; but, owing to an accident, 
I was unable to determine the composition of the earthy portion soluble 
in muriatic acid. 

The following is the mineralogical composition of these aeroliths : — 

1. Homblendic mineral, ...... 34*18 

(Insoluble in acid). 

2. Earthy mineral, 30*42 

(Soluble in acid). 

3. Iron, 25.14 

4. Nickel, 4*42 

5. Sesquioxide of chrome, 2*70 

6. Cobalt, Trace 

7. Magnetic pyrites, 6*14 

10000 
VOL. I. — D. d. J. s. 2 a 
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The earthy portion insoluble in muriatic add had the ibUowiBg 
compontion:^- 

▲tOUIS. 

Silica, . . . 65-01 .... 1-22 



Ahuninay . . 5*35 
FtoUndde of iron^ 12*18 
Limey .... 3*41 
Magnesia, . . • 24*03 



010 

0-34^ 

012 ^ 1-66 

1-20. 



*1 



99.98 



Omitting the alumina, the preceding analyna giree the rational for- 
mula of the Hornblende fianily 

4E0, 38iO, ; 

and taikenaa a whole, it agrees with the analysis of many Hornblendes 
•^the rariety of Hornblende with which it has the closest relation is 
AnthophyUite. 

According to Mr. Or^'s catalogue of meteoric stones and irons, three 
other Iblls of aeroliths are recorded as having occurred in Ireland : — 

a. A. D. 1779 ; at PettiBWood, Westmeath; 6 oz. 

b. August, 1810; Tipperary; 7|lbs. 

e. 10th Sept 1813, Adare, Co. Limerick; 17ibs. +651bs. f24lbs. 

Moving E. to W. sp. gr. « 3.64. 
d» 29th April, 1844, EiUeter, Co. Tyrone ; firagments of one stone 

sp. gr. B 3*761. 



XXTX. — Oir iHB Coinrszioir bbtwbbh Stobms Ajsm Ybbucal Disiua- 

BAKGBS OF THB AxHOSPHBBB. By PbOFBSSOB HeBITBSST, F. B. S. 

[Read before the Ro7al Iriah Academy, May 18, 1861.] 

Stobms are now ftilly recogniged to result ftom antecedent afanonnal phy- 
sical conditions of the atmosphere. The contact of unequally dense and 
elastic masses of air usually precedes oTery kind of stoinu These dis- 
turbing conditions are themselyes dependent chiefly on inequalities of 
temperature and diyness in the aerial strata. Were we able to obs^re 
these physical conditions sunultaneously over a wide suifitoe, and yerti- 
cally in ascending over seyeral points of an extensive district^ we should 
be able to predict a coming stoim from the observed conditions, quite as 
securely as a physician can prognosticate the ultimate results, by studying 
the symptoms ofsomeweU-lbiown and frequently-recurring malady. But 
it is extremely difficult to observe the atoiosphere in the manner thus 
indicated. The barometer presents manifestations of the physical state 
of the entire column of air situated vertically over it ; and although such 
indications are limited in their character, tiiey are those on which we 
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are obliged ponGipilly to rely. fia^ehaiigesinatnoq^hfirifipKeflBureisL 
any localily, as well as imeqnal aimiiltaaeous preeaoies in plaoes but Uttle 
iqMirt, are sow xegsrded as yery frequent piecuncMn of stonns ; but if 
we inquire into the cansee of Budi iueqnalities of prosBure, we aballfind 
titat ciher indioatiops of atmoepheriea] difltnrbanees maybe expected. 

When two aaasBeB of air <tf unequal denaitf are in oontact, the ten- 
dency towards equilibrium will not be bo immediate or so simple as most 
wnten on the theory of winds appear to assume. Besisting forces of 
. Tarieiis kinds exist, among which some arise out of the friction of tibe 
cuzsents amimg themseiyes, and against terrestrial objects; but die most 
important will result idieneyer it happens that the lees dense mass of 
air possesses greater elastieftty than the denaar mass. Instable equilibrium 
may thus exist lor a short time before either of the two masses could 
giye way ; but while such a state of comparatiye equilibrium tempcoarily 
subsists between the two great masses, minor disturbances wUl arise 
wkeveyertibeir strata came into immediate contact. The mingling of the 
heterogeneous strata will take place, as in allfluidSi by a process of con- 
yection. 

I haye already shown the important influence exercised by this pro- 
oess m ihe mode of heating of the atmosphere, and I haye attiompted to 
point eaut its relatiQns with the' most ordinary horijsontal and yertioal 
moyements of the aic* In order to obserye such moyements, I deyised 
a qiecies of yane, which shows the existence of an upward or downward 
motion in the mr^as wellas the horiEontal direction of the wind. When 
the air is still, or moying parallel to the earth's sfxrbice, the yane shows 
no upward or downward inclination. In the pres^ce of two great 
heterogeneous masses of air, yet in a state of instable equilibrium, we 
would usually not haye any iudications of the conyections of their par- 
tioleB, except the occasional ascent of light objects from the grouncC or 
the sudden indrau^^ of smoke in chunneys. But such phenomena 
are neoessarily yague. If we are entitled to assume that much yertical 
oonyection of the air, with comparatiyely little horizontal motion, fore- 
shadows an approaching disturbance, it follows that a better mode of 
obsenring yertical currents is desirable. During the three winter months, 
I haye been occasionally observing yertical currents of the atmosphere, 
with the aid of such a yane; my obaeryationB haye not been n^e at 
fixed hours, nor on eyery day ; but they have usually arisen wheneyer 
abnormal disturbances occurred. As a general rule, I have found that 
most of the storms which we experienced during the past winter have 
been preceded by yiolent vertical moyements of the atmosphere. In most 
of those cases, downward currents appeared to preyaiL During the fine 
weather at the dose of January, I observed so Httle of yertical currents, 
that I laid aside my jouroal; but on the two days preceding the disas- 
trous storm of Saturday, February 9, some circumstances attracted my 



« *<B«portfl of the Britub Asflociation for 1858 ;" >*AtlaDtlB,"No.V.; and "Philoso- 
phical Magazine" for May, 1860. 
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attention, and induced me to resume my obseiyations. On the 7tb., I 
observed, at about 4 p. u,, in a part of a wide street, bordered only bj a 
wall, a gentleman's hat lifted off his head to a height of at least five feet. 
The hat dropped back again, withoutbeing transferred horizontally to any 
appreciable extent. OnFriday, the 8th, at 2 in the afliemoon, my attention 
was called to the anemoscope, by its shifting round, through!^., towards 
N. E., with decided and firequent downward plunges. It appeared as if 
showers of cold air were descending ;* the temperature was also filing. 
At this time the horizontal motion of the air was comparatively little, 
while the vertical convection was apparently highly developed. Next day, 
during the storm, the disk of the vane was in a state of constant oscil- 
lation; but no marked prevalence of upward or downward motions 
could be observed, and nothing re8eml)ling the plunges noticed on the 
preceding day. 

Although we should scarcely expect to be able to observe the influ- 
ence of such distorbances in a mercurial barometer, they may become 
manifest, were we to use a liquid column of much greater height.f 
During the short period that a column of water was so employed by Pro- 
fessor Daniell at the apartments of the Boyal Society, he appears to have 
noticed numerous and rapid oscillations during storms. The diminution 
of such oscillations, both in J&equency and intensity, enabled him to pre- 
dict the approach of fine weather. During windy weather, the regular and 
continuous motion of the water-column resembled the action of respira- 
tion. This remark corresponds with what I have stated, both here and 
elsewhere, as to the oscillations of the anemoscope during gales of wind. 
The inference which I drew from the comparative regularity of such oscil- 
lations is, not that vertical currents prevaH with strong winds, but that the 
motion of the air is essentially undulatory. The irregular and plunging 
motions of the air observed by me before storms, and sometimes even be- 
fore rain, are essentially different phenomena, and they do not appear to 
have been noticed by Mr. Daniell in any of the appearances exhibited by 
his water-barometer. 

One of the most remarkable phenomena connected with the storm of 
the 9th February was the rise of the barometer a short time before its 
commencement. A fall had taken place at a preceding period; and, in 
accordance with the usual empirical rules, the rise would be considered 
as showing the approach of fine weather; but when this rise was accom- 
panied by northerly and easterly winds, and when the air at the sur&ce 
of the earth was becoming mingled with cooler particles descending iiom 
above, it is manifest that the increased pressure was due to the increase 

* Dove refers to the precipitation of cold air doring Trhirlwinds, and to the stonu 
aasuming the form called by the Greeks tKvt^iaQ. — " Board of Trade Meteorological 
Papers," No. III., p. 22 ; and ** Taylor's Scientific Memoirs," vol. ui, p. 216. 

t In extraordinary- cases the mercnrial barometer baa always exhibited such floctoa- 
tions: thus Dove refers to a remark of Hoskiaer, that during the great hurricane of 
August, 1887f at St Thomas, the mercury sank two lines at each gust, and then imme- 
diately rose to the same height as before. 
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of density of the entire aerial column over the barometer resulting from 
these influences. Thus the change from a high to a low density of 
the air was necessarily accompani^ by convection between the warmer 
and cooler strata, as exhibited by the anemoscope. 

Before, as well as during north-easterly storms, we may thus expect 
precipitation of cold air downwards, and ascent of warm air upwards. 
During a gale it becomes difficult to distinguish these phenomena from the 
merely oscillatory movements impressed upon the lower strata of the at- 
mosphere by the influence of terrestrial impedimentSi When a shallow 
current of water passes over a rough bottom, it assimies a ridged surface. 
If we superimpose additional water, the surface of the current will become 
gradually smooth, and it may ultimately present no sensible inequality, 
as on the surface of a deep stream ; but we cannot conclude that the 
oscillatory action of the particles near the bottom has been entirely ex- 
tinguished. The influence of the obstacles upon the motion of the 
current wiU decrease in approaching the surface, and increase in ap- 
proaching the bottom. 

Thus horizontal currents of air, close to the earth's surface, are 
necessarily disturbed by the presence of trees, buildings, and other obsta- 
cles, and in this manner they may influence the movements of a vertical 
vane precisely in the way that has been observed. During a storm an 
observed diminution of vertical oscillations of the vane will result from 
diminished violence of the wind, just as the gradual lessening of the move- 
ments of the water-barometer seemed to Professor Daniell to foreshadow 
the cessation of a gale. During comparatively cahn weather, very ener- 
getic vertical movements of the atmosphere may be safely grouped among 
the mostcertain symptoms of approaclung disturbances on a grander scale. 



XXX. — AmnjAi. Addbess, delivebjo) bbpoke the Geologigai. Society 
OF DiTBLnr, Febbitaby 6, 1861. By the Eev. Sajcthsl HAXiaHTON, 
P. E. S., President of the Society. 

Gehtlexen, — Since I last addressed you from this chair, a year of un- 
usual scientiflc activity has passed, during which a large number of 
papers of more than usual interest have been communicated to the world 
by means of this Society. In a city like Dublin, possessed of so many aids to 
scientific research, a healthy competition exists among the various scien- 
tific societies; and I think I may congratulate the members of the Geolo- 
gical Society on the fact that we have not lagged behind in the race during 
ihe past year. We have had read befbre us during that period eighteen 
geologiccd papers of more or less interest, but all possessing some feature 
of original thought or research that renders them worthy of preservation 
in the pages of our Journal. It would be impossible for me to do justice 
to all in so large a number ; but I shall endeavour to bring out some of 
the more important features of a few, referring you for details to the 
papers themselves, or to your recollection of them, as read before us. 
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The following hat eontaixis the tides of tfaieae papen :— -Beaoripti^^ Oeo* 
logy and Palaeontology ; l.SirBidiacdQnfflth, ''OntheStratign^iliicd 
DiviflioBa of ihe Irish Carbonifefous SerieSy aa exhibited in the loeal 
tables, prepared according to fosailiferoiis airangement^ in referonoe to 
the Geoloc^ Map of Ireland;" 2. Mr. William H. Baily, " On €ory- 
nepteriS; a sew generic lorm of fossil fam ;" 3. Mr. John KeUy, ''On 
the QreywadDe ]EU>oks of Ireland, as oompaired with tikose of Eng^bmd;*' 
4. Messrs. Brownrigge and Oooke, '' On the Geology of the Coast of tibe 
Ckninty of Waterford;" 5. Mr.Stanley, '<0n Faolta in die Drift of titt 
Central Connties of Ireland ;" 6. Professor Jokes, '' Oeokgioal Notes of 
a Toor in SwitBoriand ;" 7. Br. J. R.£iaafaan, ''On the Zodogioal Af- 
finities of the Genus Oldhanua;'' 6. TbB President, " On a new FossQ 
Plant fiom the Yellow Sandstooo of die Connty of DonegaL'' Physicd 
Geology and M]i)eralogy:—l.Mx. Robert H. Scott, '^ On a new Metallic 
(ke firom the Connonee Minea, County of Wicldow;" 2. Mr. AlpJKmse 
Gkiges, ''OnthefocniationafOfpimentinaniassofSalphate 
near Silvermines, County of Tipperary ;'* 3. Mr. A. B. Wynne, " On die 
Mining District of Silyeminea, Connty of Tipperary ;" 4. Ih*. Aqoilla 
Smith, " On the Pjrrognostio CSuractera (^Miaerais, with a new anange* 
ment of those nsually fonnd in Irefamd ;" 5.Mr.Geai^M'Dowdl, "On 
the Wolf hill and Modnbeag^ Cdilieriee, Oneen's Connty ;'' 6. Hie Pto- 
sident, '' On the Mineral Besooroes of the Estate of the Provost of Tri- 
nity College, near Maiun, Connty of Galway ;" 7. Dr. A^ohn, ^ On two 
aseooiated Minerals from Boss fiill» on i^ north»n shore of Longh 
Coirib ;" 8. Mr. Patrick Ganly, "On die Past Intensity of SnnligM, as 
indicated by Geological Phenomena;" 9. Mr. Mahon, " On die QoaM- 
cadoBs and Duties of the Mineral Agent;'' 10. The President^ "On tte 
occurrence of Oligoclase in the Comity of Donegal." 

I bdieve it would be difficult to overrate the value of Sir Bicfaaid- 
Oriffith'6 important paper, either in a scientific or historical point of 
view. It records with minute precision die fossils, die idendfication 
of which by M'Coy formed the basis on which die Geological Map of 
Ireland was founded, and it possesses a high value as a record of the 
state of Irish PalaBontology at the time at wMch it was written — a value 
which, in my opinion, is only second to that which it must always have 
from its own intrinsic merit, and from the labour and intelligence be* 
stowed upon it. Of Mr. Kelly's paper " On the Greywacke Bocks of 
Ireland and England," I would observe diat it Ib essendally a criticism 
of the Silnnan system of Murchison, from an Irish point of view. Its 
ability and vigour do credit to its author, and constitute a merit whidh 
must be recognised even by those who differ from the conclusions deduced 
by Mr. Eelly from his comparison of the Irish and English Sflurian 
rocks. It is known to you that some difference of opinion existed as to 
the publication of this paper, on die ground that it was a geological he- 
resy to differ in opinion with the distinguished inventor of die SiLuriaii 
System. The Council of the Society thought it best to allow Mr. Kelly'a 
paper to be printed, inasmuch as the author of a paper alone can be oon* 
siderod responsible for the statements made and inferences drawn in 



it; and, nndfir those dzoimifltanceB, neither the Gonnoil nor the Society 
itself eonld be conaideTed as adopting Mr. Kelly's ^iewB. Thoae yiews 
must stand or ML on their own merits; and, for my own part, I must 
confess that, though I differ from him, I beliOTe his p^per, by the free 
spirit of inquiry which perrades it, and the vigour with which it is 
written, does hun no discredit, and is worthy of a place in the '' Jonmal 
of the Geological Society of DabHn." One of the most strildng fraturefi 
of the labours of our Society during the past year is the number of papers 
bearing on the development of the mineral resources of Ireland which 
have been laid before us. Of the eighteen papers I have before alluded 
to, no less than seven relate to mining distncts or mining operations in 
various parts of the country. This £ust appears to me to give us an ad- 
ditional daim on the support of our countrymen, as it shows we are as 
ready to turn our attention to the practical applications as to the theo- 
retical speculations of the science we profess to cultivate. The most 
important of these mining papers is that laid before us by Mr. Mahon, 
who is already fovourably known by his publications on the mines of 
Widdow. It contains much information, partiy original, and never be- 
fore published, and partiy concisely compiled from the newest and most 
aothentic sources. It is the iatention of the Council to print the first 
portion of this paper in our Journal, and also to publish it, with its va- 
luable appendices, in a separate form, so as to make it known as widely 
as posfflbie among those interested in devebping in a legitimate manner 
the mineral wealth of the country. At our December meeting, Dr. 
Apjohn laid before us a highly interesting description of a mineral found 
associatedwith metallic ores atBosshill, county of Qalway. He believes 
it to be Bamourite, now for the first time described as ocouning in Ire^ 
land, and, like the original mineral of Delesse, associated with Andalu- 
nte, or Eyanite. Dr. Apjohn's account of this mioeral is a veritable 
numograph, and will form a most interesting additicm to our Journal. 
Mr. A. B. Wynne, of the Geologioal Survey, has contributed to our pro- 
ceedings an excellent account of a mining district, that of Silvermines, 
county of Tipperary, whidi I can state, from personal knowledge of the 
district, to be exceedingly aocurate and carefolly drawn up. He has also 
illuBtrated it by a map of his own execution, which reflects much credit 
upon his skill as a draughtsman. Mr. Gageehas taken occasion, from the oc- 
currence of orpiment in a mass of sulphate of bar^s, from the same min- 
ing locdity, to bring under our notice one of his numerous interesting 
and original experiments, which throws some light on the obscure problem 
of the mode of formation of the various cont^ts 6i our minercd veins. 
His experiments on this subject have been published in our Journal. 
Mr. Bobert H. Scott has analysed, and brought before us, a mineral ore, 
occurring at Connorree mines, under circumstances similar to those under 
which a similar ore, described by Dr. Apjohn, in 1851, was found at Bal- 
lymurtagh mine, on the other side of tiie Ovoca. These ores, though 
similar in respect to the occurrence of snlphuret of rinc in both, associ- 
ated with the protosulphuret of iron, differ with regard to sulphuret 
of lead, which was found by Dr. Apjohn to be present to a large amount, 
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while it was totally absent from the ore described by Mr. Soott^ who 
considers his mineral to be a mixture of iron Pyrites and the Mannatite 
of Bonssingault. Dr. Aquilla Smith has permitted me to lay before this 
Society some of his valuable mineralogicid notes, founded principally on 
the pyrognostic classification and properties of minerals. The first part 
of these notes has been already laid before you, but I hope before the 
next anniversary meeting to be able to complete the series, which will 
form one of the most valuable and important additions to mineralogical 
science ever made in this country. I would take this opportunity of 
expressing, in the name of the Society, the obligations we are under to 
him for having permitted us to be the medium of communicating his 
mineralogical and pyrognostic ideas to the world. Mi, Baily's paper on 
a new genus of fossU fern, from the coal-measures of Glin, county of li- 
merick, with its excellent plate, forms an interesting addition to our 
palffiontological papers. Dr. Kinahan has completed his researches on the 
Oldhainias of Bray Head, by the discovery of additional specimens, in 
better preservation than those previously found by him, and which en- 
able him to speak with more precision llian he was before able to do as 
to the true zoological relations of these curious fossils. This pi^er of 
Dr. Einahan's has not yet been printed, and in this respect is in tiie same 
position as several other valuable communications to the Society. We 
hope from the unusually satisfactory Eeport of the Treasurer and Coundl, 
as to our financial condition, to be able, during the coming year, to 
publish all our arrears of printing ; but this can only be done with pru- 
dence by the exertions of our members in procuring new members, and 
80 increasing the pecuniary resources of our Society. The influx of va- 
luable papers on various subjects of physical and descriptive geology, 
which has occurred during the past year, is mainly owing to our pre- 
vious exertions in printing and circulating our Journal, which is now 
well known in all quarters of Europe and America in which the universal 
science of geology is studied. Although our connexion with the '' Na- 
tural History Eeview" has ceased, yet the advantages we gained by it 
wiQ be continued to us, as stated in the Beport of Council) by the new 
connexion we have formed with the '* Dublin Quarterly Journal of 
Science.'' The circulation insured to papers read before the Society in 
future will be the following : — 

1. Members of the Society, 150 

2. Exchanges with other Scientific Societies, . . 100 

3. European and American Libraries, by means of 

the " Dublin Quarterly Journal of Science," . 150 

4. Additional circulation of the '' Dublin Quarterly 

Journal of Science" by sale, 100 

Total, 500 

The addition of about fifty to our list of members, which it is not un- 
reasonable to hope for, would leave us in a most satisfactory condition 
as to our finances, and as to the publication of our Journal, which is the 



HAUOHTOX — AJSimfAL ADDBESS. 299 

xnost important end of our existence as a Society. Owing to the liberality 
of Trinity College, and of our valued member, Dr.Uoyd, we are enabled 
to dispense witii bouse rent, while the tranisfer of our Museum to the 
University has improved and extended the facilities for studying geology 
in this city to an extent that could not have been effected by a small Soci- 
ety, stru^Ung to maintain its ground under the threefold burden of house 
rent, cost of a museum, and the publication of its scientific proceedings. 
Expemence has shown that there is not sufficient zeal for science in 
Dublin to support a society incumbered with these three objects. The 
Cteological Society of Dublin, by getting rid of the first two burdens, 
and devoting its whole energies to the single object of publishing rapidly 
and as fiilly as possible the papers contributed to its meetings, has suc- 
ceeded in attaining the respectable position which it now holds, and 
which it will improve and maintain among the scientific societies of 
Dublin. We owe the gratifying position we hold partly to the hospi- 
tality of Trinity College, and partly to the zeal and activity of our own 
members. Neither of these causes of prosperity is likely to fail us, and 
I therefore feel little hesitation in predicting our continued futur&success. 

The Geological Survey of Ireland, under the management of our ex- 
Fresident and Secretary, Mr. J. B. Jukes, has made considerable progress 
during the year, '' the number of sheets of the one-inch Map, now com- 
plete, being 87, out of the 205 into which Ireland is divided. Expla- 
natory descriptions of 26 of these sheets have been published, and several 
more are in the press. There have been also published 8 sheets of longitu- 
dinal sections, three cutting across the Queen's County and KiLkenDy 
coal-fields, two across the anticlinals and synclinals of the county of 
Cork, and one containing a section from Cork harbour over theGaltees, and 
across the great SHeve-na-Muck fault of 4,000 feet (the grandest proved 
fault in the world), and connecting Cork with the Limerick district ; 
also two sections across the singular trappean basin of the county of Li- 
merick, with the Ballyhood coal-measures in its centre, and regular 
bands of bedded trap and limestone coming out all round, with intrusive 
bosses, and the old pipes and funnels outside that again." 

Among the labours of members of our Socity, I would also mention 
the valuable ^'Analytical Beport on the Metallic Ores of Southern India, 
exhibited at Madras in 1859," by Captain C. P. Molony, of the Madras 
Army, published in Madras in 1 860. It contains a considerable amount 
of vcduable information, not previously collected, as to the iron and lead 
ores of Southern India, which there can be no doubt, under proper ma- 
nagement, would prove highly remunerative to skilled capitalists. 

In a paper read before you in January last, I have placed on record 
the occurrence of oligoclase felspar, found by me in the syenite of Horn 
Head, county of Donegal. This syenite is composed of Oligoclase and 
Hornblende, and forms an interesting addition to our list of Irish rocks. 
On that occasion I made some observations on the manner in which oli- 
goclase occurs in the granites of Sweden and I^orway, in contact with 
quartz, and sometimes containing particles and veins of this quartz im- 

voL.i. — n. Q.J.S. 2r 
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bedded in its very substance. TMb appears to me to be a strong reason, 
in addition to those whicb I laid before yon in my last Address, against 
considering granite to be simply an igneous rock, the product of Vision 
or dry heat. If such were the case, it would be impossible to explain 
why Oligodase, melted in presence of molten silica, should not pass at 
once into the condition of Orthodase; and indeed, from the limited 
knowledge I possess of the subject, I am disposed to belieye that Or- 
thoclase and Albite, in granite, indicate a higher temperature and more 
perfect ftision than Oligoclase does. I had intended to have laid before 
you on this occasion my views in detail on the subject of the origin of 
granite ; but defer doing so until I have completed the investigations I 
have entered upon with regard to the igneous rocks of the Moume Moun- 
tains. I hope on a future occasion to explain my ideas on this subject, 
and shall now ask yoiir attention for a short time to a theory of confi- 
guration of land and water, and of the mountain chains and ocean valleys 
of the globe, that has appeared to me for some time to possess much pro- 
bability and verisimilitude. I have frequently expressed the opinion 
that the changes of the globe consequent on its original fluidity luid but 
little influence on geological phenomena. These astronomical changes 
of the globe, resulting from its secular cooling, determined the form and 
conditions of its seas and lands, long before it was fit for the habi- 
tation of any living creature ; and I believe that the traces of this 
original crumpling of the earth's sur&ce are still to be found in the dis- 
tribution of its mountain chains and sea valleys. As the earth's surface 
cooled, it contracted upon the liquid interior, by the reaction of which, 
being incompressible, it was ultimately rent into certain Assures, ele- 
vated above the general surface, through which flowed the molten 
glass that afterwards, when metamorphosed by the action of water, be- 
came granite, and subsequently the trappean lavas. These fissures 
of elevation had a meridGlonal direction, from north to south; and 
between them lay, as a matter of necessity, deep valleys of depres- 
sion, into which the aqueous atmosphere of tiie globe was distilled on 
cooling. The existence of those meridional lines of fissure or eleva- 
tion and depression is mathematically demonstrable from the conditions 
of cooling of a body shaped as the earth is ; and these meridional lines of 
fissures were afterwards succeeded by transverse lines of elevation and 
depression in each hemisphere, following the line of small circles of la- 
titude. Let us examine briefly, from this point of view, the structure of 
the present surface of the globe. Two irregularly-shaped valleys, but 
on the whole following a meridional course, traverse the surface of the 
earth from pole to pole. One of these, the Atlantic valley, passes close 
along the east coast of Greenland, between that country and Iceland, 
and thence extends southward on the meridian of 20® W. to the South 
pole itself. This vaUey is divided in the North Atlantic by the ^ middle 
ground," containing the Azores, into two valleys, of which the westeni, 
though less straight, is somewhat the deeper of the two ; while in the 
Soui£ Atlantic its course is more directly southern, and, from the littie 
we know of it, both by soundings and tidal observations, it appears to 
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be oonfidderabiy deeper tliaii in the North Atlantio. The second meridional 
valley, starting from the sontii, keeps along tiie west coast of Soutii 
America, in the meridian of 90^ West, in a direction due south and 
north, in very deep water, so far as we can infer from the progress of 
the tidal wave. Having reached the equator, it is directed to ti^e west 
of north along the coast of Korth Ajnerica, and enters the polar basin 
through Behrmg's Straits, in the meridian of 1 70** W. These two great 
meridional valleys divide the globe into two lunes, one containing the 
continents of the Americas and Greenland, and the other containing the 
Great continent, AMca, Australia, and the large islands north of it. 

These two portions of the eartii's surface appear to me to have had 
their equilibrium destroyed by meiidional feactnres in a manner precisely 
similar, but inverted with regard to the northern and southern hemi- 
ej^Tea in the two cases. Each lune of the globe may be regarded as an 
aich, having for buttresses the meridional lines of depression ahready 
noticed. These buttresses having given way, the whole arch has broken, 
but in a different manner in t£e northern and southern halves. An 
arch, or dome, may give way when its buttresses MU either by the 
bursting up of the crown and faaUing in of the hips, or by the faUmg in 
of the crown and bursting up of the hips of the arch. Both these cases 
have occurred, to I conceive, in each of the two great divisionB into 
which the meridional valleys divide the globe. 

1. The Great Continent — ^In the northern hemisphere this mass is 
bisected by the meridional chain (60^ to 75^ £.), extending from 7^ N. 
to 77^ I^., containing the western Ghauts, theBolor and BolimaunBanges, 
the Ural Mountains, and Kova Zembla, through a distance of 4,200 geo- 
graphical miles. This ridge of elevation I suppose to represent the 
bmnting up of the crown of the arch. In the southern hemisphere, how- 
ever, Ihe other form of fracture has ocouired. The crown of the arch 
has fallen in, as shown by the deep valley of the Indian Ocean lying 
between Africa and Austraha, — a vaUey the depth of which, as indicated 
by the progress of the tidal wave, is comparable with that of the South 
Atlantic. On either side of this central valley the hips of the arch have 
burst up in the meridians of the Cape of Good Hope and Yan Diemah's 
Land, forming the meridian chains of moimtains of Africa and Australia. 
These meridional chains are nearly symmetrically situated with respect 
to the crown of the northern arch or meridian of Cape Comorin, that of 
the Cape of Good Hope lying 60° W., and that of the eastern meridional 
ehain of Australia 66^ to the east of the meridian. In the northern he- 
misphffle a secondary fracture has taken place, which I shall presently 
eonsider, and which modifies the primary or meridional fracture. 

2. The American C(mtinents< — ^In America the south^n arch of the 
fame has burst up its crown along the meridian of Cape Horn, forming 
the great chain of the Andes, which extends north and south for 3,900 
geographical mdles, and is in every respect Ihe counterpart of the Ural 
and Sohmaun chain of Asia. In the northern hemisphere, however, 
the other mode of fracture has taken place, the crown of the arch having 
frdlen in, foimiAg the depression occupied by Baffin's Bay, Hudson's Bay, 



802 THE LTTBLIV QUABTEELT JOTTENAL OF BCISSCE. 

and the central lowlands of North America ; while the haunches of the 
arch have burst up along the line of the Eocky Mountains and the chain 
of Greenland and the Alleghany Mountains. We have thus the two 
great masses of land on the globe constructed by the original fi'actnre on 
&e same plan, but reversed with regard to hemispheres, of the lunes of 
the globe in which they are placed. 

The primary meridional fractures having occurred, the secondary firao- 
tures are to be explained on the principles of the equilibrium of a dome, 
and not of an arch. I regard the whole northern hemisphere as one dome, 
and the southern as anoti^er. In the northern hemisphere the centre of the 
dome has fallen in, forming a depression at the pole, or Arctic Basin, and 
the hips of the dome have burst up along the small circles of latitude lying 
between 35^ and46^. In the great continent this up-burst of the dome may 
be traced from the Pyrenees, through the Alps, Balkau, Anti-Taurus, Cau- 
casus, El Burz, Hindoo Koosh, the Thian Shan, and Shan Gaijan Moun- 
tains, to the city of Pekin, through a range of 150° of long., or 6,700 miles 
in length. This astonishing range of mountains continueB with but little 
deviation along the paralld of 40° N., forming a striking contrast to the 
meridional chains which traverse great circles of the globe. It is also a 
very remarkable fact that the Snowy Mountains of North America (700 
miles in length), which form the only east and west range in that conti- 
nent, are found to run along the parallel of 41° N., which we have every 
reason to believe resulted from the simple mechanical principles influ- 
encing the fracture of the northern dome ; and even in the bed of the 
Atlantic a shallow band (the proposed Ime of the French tdegraph) 
crosses the ocean in the same parallel from the Newf:>undland bank to 
the Pyrenees. In the Southern Hemisphere, on the contrary, the equi- 
librium of the dome has given way by the reversed process — ^the crown 
having burst up, forming the Antarctic Continent, and, the hips of the 
dome haviog sunk in, form the smaU circle of deep water 40° S., which 
is interrupted only twice ; by I^ew Zealand, and tiie southern prolonga- 
tion of the Andes. 

I do not mean to assert that the present valleys and lines of eleva- 
tion were those of depression and elevation of the primeval crystal glass 
of the fitictured crust of the original ^obe ; but I do believe that the 
lines I have pointed out were originally, and have always been, lines of 
either elevation or depression, and have constituted alternately the axes 
of continents or the valleys of the ocean. In a flat-arched dome, like 
the crust of the earth, very slight modiflcations of external conditions 
would convert the lines of depression into lines of elevation, and viee 
versa ; and though the limits of this Address do not permit me to enter 
into detail on this subject, I think sound geological reasons could be ad- 
duced in support of the views I have advanced, which are based simply 
on mechanical reasonings. Although we have good geological reasons 
for supposing that the present line of elevation in the parallel of 40° N. 
latitude took place during the period preceding the tertiary, yetthcro is 
abundant evidence to show that it took place along the line of an ancient 
fissure, through which was poured the granite glass, considered by M. 
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DuTocher as the outer solidified layer of our globe. A specimen of the 
granite of Mount Blanc, taken by one of our members, Mr. Eobert Beeyes, 
fix)m a peak only 500 feet below the summit, gave me the following 
composition : — 

Silica, 72-96 

Alumina, • • . 14*00 

Peroxide of Iron, 2*42 

Lime, . .' 112 

Magnesia, 0*14 

Protoxide of Iron, 0*38 

Protoxide of Manganese, 0*40 

Soda, 4*33 

Potash, 4*47 



100*22 



This granite is identical in composition with that of Leinster, or with 
the type granite of Durocher, forming the outward layer of the earth's 
crust, and was probably poured out along the line it now occupies ages 
before the tertiary period. The mention of this granite reminds me of a 
sacred debt we owe to Durocher, whose untimely death was announced 
to us at the same meeting at which we elected him one of our honorary 
members. He was best known to us by his brilliant though brief essay 
on Petrology, of which it has been well said that if it was a romance, it 
was that of a man of genius. Truly the dreams of such men are of 
more value than the waking thoughts of many who lead scientific opi- 
nion among us. Durocher was educated at the Polytechnic School, and 
having become an Engineer of Beads, Bridges, and Mines in the public 
service of France, ultimately was appointed Professor of the Faculty of 
Science at Eennes. He was devoted to the study of physical geology, 
and possessed most of those high qualities which have made his country 
and his countrymen, in politics the 4;error, and in science the admiration, 
of Europe. Ambitious and ardent in pursuit of his favourite study, he 
overworked himself, and his premature death has^added another name 
to the too-long list of those whom the world has lost too soon. It is cre- 
ditable to this city and college that his labours were early appreciated 
in it. His work on Comparative Petrology has formed for some years a 
portion of our course for Honors in Trinity CoUege ; and I have been 
informed by my Mend Professor Sullivan tiiat at the time the transla- 
tion of Durocher's Petrology was published by M*Glashan and Gill, of 
this city, he had himself nearly completed a translation of the same work, 
intended for publication in the *' Atlantis." 
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XXXI. — On the Blowpifb Chabaotejub of MnrntAiA. By AaimxA 
Smith, M.D., Fellow of the King and Queen's Goll^;e of Physi- 
cians in Ireland. 

[Read before the Geological Society of Dublin, June 18, 1860, and edited by the 
Preudent and Secietaiy.] 

Amnlte, baoflUry (Th.* 479). — ^Rundemyr, Norway, Hardness nearly 

= 6-0 ; streak whitish. In the forceps fdses readily and qnietly into 
a brilliant black globule. No water. With borax fuses yery slowly, 
and tinges glass with iron. 

Aotlnoliie. — Glen Elg, Scotland. In the forceps fuses rather slowly 
into a dark green globule. No water. With borax emits a few 
bubbles, and ^ises rather readily into a glass, coloured by iron while 
warm. 

Aft»fr*i?wt^ MibestifoniL — ^Kaytor, Devonshire. Fuses into a black 
globule, feebly magnetic With borax slowly soluble. 

▲otinolile, gUmmj (Th. 196; Al-f 145) ^Asbestos Strahlstcin of Wer- 
ner. ZUlerthal, Tyrol. Hardness = 5*3. Streak white. In the 
forceps becomes whitish, and fdses quietly but slowly on the edge 
into a greyish bead, and a small fragment forms a globide with diffi- 
culty ; in the inner £ame it effervesces and intumesces much. No 
water. With borax it fuses rather slowly into a glass, coloured by 
iron while warm. 

JBaobynifee. — ^Miask, Siberia. Hardness = about 5*5 ; yields widi diffi- 
culty to the knife; streak pale yellow; translucent in the fragments; 
does not scratch glass. In the forceps intumesces suddenly, and be- 
comes yellow ; it then fuses into a dull iron-black globule, not mag- 
netic. Contains a little water. With borax dissolves into a clear 
glass, slightly coloured by iron while warm. No manganese with 
nitre. 

Jfote. — Could not detect titanium by fdsing it with bisulphate of 
soda and adding tin. 

AlUn, oryiiUlllMd ( Vide Apopliymte). (Th. 852; Al. 130).— Aussig, 
Bohemia. Yields easily to the knife. In the forceps frises on the 
surface slowly, with slight effervescence scarcely perceptible, into a 
rough blebby enamel, but does not form a bead. Contains much 
water. With borax effervesces at first, and faaes raiher slowly into 
a colourless glass, which does not become opaque by flaming even 
when saturated ; with acetate of cobalt becomes blue. 

ASlagtte {Vide Bliodoiiifee). — Schelenholz, in the Hartz. Hardness » 
5*5 ; streak white. In the forceps foses readily on the edge, with 
some effervescence, into a greyish blebby glass. No water. With 
borax emits some bubbles; dissolves slowly, and in the outer flame 
indicates manganese. 

[ADttBite.— In forceps fuses readily into a black bead ; with borax dis- 

• Ouilinea of l^tineralog}', Qeulogy, and Mineral Analysis. By Thomaa Thomaon, 
M. D. 2 Tola. 8vo. London, 1836. The references are to vol. i. 

t Uannal of Mineralogy. By Robert Allan. 1 toL Sto. Edinburgh, 1884. 
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aotre» leadily into a transparent bead ooloured with iion ; with salt 
of phosphorofl fuses into a transparent bead coloured with iron ; on 
adcting nitre, the bead becomes semi-opaque when cold, peacl-grey 
colour. — ^En.] 

ASooliroiie ( Vide ChmMt). (Th. 147 ; AL 201).— Yimms Iron Works, 
near Drammen, Norway. Besists the knife. In the forceps fuses 
readily into a brilliant black globule, not magnetic No water. 
With borax emits a few bubbles ; and fiises rather slowly into a 
glass, coloured by iron. 

^^ii^i.,^^ ^Xh. 243 ; AL 73).— Moldawa, Bannat. Of pale bluish-green 
colour. Yields easily to the knife ; streak white. In the forceps 
becomes white ; colours the flame behind the assay green for a long 
time ; and, in a good blast, fiises on the edge into a white enameL 
With cobalt it becomes blue. Contains much water. With borax 
efferyesces a little at first ; and dissolves rather readily into a clear 
glass of a pale blue colour when cold. Docs not gelatinize in nitric 
acid. Mr. Allan says, "in acid it gelatinizes." 

, Hytaktod ( Vide Z>i«q;Mre ; Oibbidte). (Th. 221 ; Al. 307) 

Richmond in Massachusetts, N. America. Yields easily to the knife. 
In the forceps is ioflisible ; becomes very white. Contains much 
water. Infiisible with borax; with cobalt a beautiM blue. Ex- 
tremely rare. 

nphiboto, Foliated (Vide BomUoiida). (Th. 198; Al. 145).— 
Arendahl, Norway. Hardness = 4-5. Streak greenish. In the for- 
ceps fuses readily into a shining black globule, not magnetic, with 
scarcely any effervescence. No water. In borax emits a few bubbles; 
colours the glass with iron ; and dissolves rather slowly. No man- 



( Vide Anmjihlto).— (Th. 269) ^Lojo, Finland. Hardness 

about = 4*5 ; streak white. In the forceps it whitens and effervesces 
a little ; some parts of it fuse more recudily, and with more effer- 
vescence than others, iuto a white blebby bead, rendered transpa- 
rent in a stronger heat. No water. With borax emits a few bub- 
bles at first, and ftises slowly into a colourless glass. No manganese. 
(Th. 337; Al. 115). — ^Downhill, Londonderry. Hardness 
about=5'5; scarcely yields to the knife. In the forceps when gently 
heated it becomes white and opaque, and fiises rather slowly into a 
colourless globule, slightly vesicidar. [Very fusible ; glassy bead ; 
flame indicates much soda. — Ed.] Contains water. With borax 
dissolves rather slowly into a colourless glass. Does not gelatinize 
with nitric acid. It becomes so transparent when strongly heated 
with the borax, that it appears to dissolve quicker then it really does. 
(Fid^fBrooUte; Rutile). (Ph.* 253).— Dauphin^. Hardness = 
5-3 ; streak white. In the forceps it is infusible. With borax it dis- 
solves slowly ; when a very smdl proportion is dissolved, the glass is 
transparent and colourless when warm, on cooling it becomes reddish 
amethyst colour by transmitted light, and muddy reddish by re- 

• An Elementary Introduction to Mineralogy. By William Phillips. Foarth Edi- 
tion, by Robert Allan. 1 vol 8yo. London, 1887. 
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fleeted light ; in the tedacing flame it hecomes opaque, and ^be re- 
flected colour is darker when cold, and the transmitted colour has a 
bluer shade. It cannot be rendered colourless in the inner flame, like 
Brookite ; a little nitre discharges the colour. With salt of phoa- 
phoruB it dissolves with great difficulty ; the glass is yellow while 
warm, pale amethyst colour when cold. 

A^«*«^^ — ^Wheal YurtuousLady, Tayistock, Devonshire. !Hardne88=5*0 
-5*5; streak white. In the forceps infusible. With borax fuses 
rather readily, and appears as if coloured by iron in the oxidating 
flame ; in the reducing flame it becomes brown ; its transparency 
may be restored in the outer flame, and it becomes opaque by 
flaming. 

Andaliulta, mamat^ {Vide Ohfawfeolite). (Th. 231 ; AL 164).— Lug- 
duff mountain, near Luganure, County WickLow. Besists the file ; 
hardness about 7*5. Li the forceps it is infusible, but becomes 
white; with nitrate of cobalt it becomes blue ; and with borax it is 
nearly infusible. 

Anortliite ( Vide AmyhodnBte). (Th. 296; Al. 138).— Yesuviua. Brittle; 
resists the knife. In the forceps fuses on the edge into a very trans- 
parent glass; a small thin fi^igment may be fused into a globule. 
Ko water. With borax it fuses slowly into a colourless glass. 

AnthophylUte {Vide Hornblende). (Th. 206; AI 107).— Hardness 
about =5*5 ; streak white. Fuses with some difficulty on the edge. 
No water. With borax fuses very slowly into a glass, coloured with 
iron. 

Anthophylllte, lamellar (Th. 206 ; AI 107).— Ujordlersoak, Buffings 
Bay. Hardness = 5*5. Streak white. In the forceps fuses on the 
edge, with some intumescence and effervescence, into a greenish 
gl^e; a small fragment forms a bead. No water. With borax 
emits a few bubbles, and fuses slowly into a glass coloured slightly 
by iron. 

Antimonyf niekallferoas sii^nret of. — Gk>zenbach, Siegen. Hardness 
= 5*0. Powder dark iron-grey. On charcoal it emits some white fumes, 
with slight pungent odour, and fiises readily into a black bead, not 
magnetic ; it is brittle, and breaks with metallic lustre. This bead, 
fused with borax, colours it deep blue in the outer flame, and alloys 
with the platina wire, in the inner flame the blue colour is chaqged 
into a brownish amethyst shade. 

Antimony, red (Ph. 347 ; Th. 87).— Hungary. Yields very easily to 
the knife, streak dark red. Heated on charcoal it fuses speedily into 
a black vitreous mass ; emits fumes of sulphurous acid ; is entirely 
volatilized ; and deposits a white sublimate on the chiuxM)al. Hy- 
drosulphuret of ammonia added to the sublimate converts it into an 
orange-yeUow colour. 

Antimony, sulphnret of (Ph. 345, Th. 86) — ^Felsobanya, Hungary. 
Yields very easily to the knife. Streak dark grey. On charcoal 
fuses very readily into a black vitreous mass, emits fumes of sul- 
phurous acid, and then, deposits a white sublimate on the charcoal, 
and is entirely volatilized. 
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JknUmoKf, milpliiiMt of, otniptMh varlegatecL — Oplderonach, near Bay- 
reuthy Francotda. Decrepitates violently when heated; hut when 
reduced to powder and moistened, it affords same pyrognostic cha- 
racter as the last. ^ 

AntfaHmy, white (Ph. 348 ; Th. 83).— Very rare. Yields very easily 
to the knifa Seated on charcoal, it decrepitates a little; fuses 
speedily into a fluid glohule ; volatizes without odour, and deposits 
white sublimate. 0& the charcoal a drop of hydrosulphuret of am- 
monia added to the white sublimate converts it to an oraage-yellow 
colour after a few minutes. 

Aptttite ( Vide Xdme, PlMMpbate of). (Th. 124 ; Al. 27).--Ehrenfrci- 
dersdorf, Saxony. In the forceps fiises with some dMculty on the 
edge. No water. "With borax fuses very slowly into a colourless 
glass, which becomes opaque by flaming, when only a small quan- 
tity of the assay is dissolved. 

[Apatite. — Dalkey. In the forceps infusible, glows brilliantly. With 
borax, dissolves slowly; besui clear in reducing flame, becomes 
opaque in the ordinary flame, and coloured by manganese. — En.] 

Apop]iy]]lte(r«V2(9Albiii). (Th. 352; Al. 129).--Karartut,I)isko Island, 
Greenland. Hardness about = 5-0. In the forceps, at a low heat, 
it becomes white, exfoliates, intumesces much, and fuses readily 
with effervescence into a blebby globule, colourless. Contains 
much water. With borax it effervesces at first, and fuses readily into 
a colourless glass, which, when saturated, I could not render opaque 
by flaming. Berzelius says it becomes opaque by flaming. With 
acetate of cobalt it melts inlo a blue glass ; reduced to powder, it 
gelatinizes with nitric acid. 

Arendame ( Ft e?« llpidote). (Th. 364; Al. 150).— Arcndal, Norway. 
Eesists tiie knife. In the forceps Intumesces and effervesces, and 
fuses into a scoria, which, in a strong heat, is converted into a 
shining black globule, not magnetic. Contains no water. With 
borax fuses readily into a glass coloured by .iron. 

Arragonite Kanniok, Greenland. Effervesces briskly with muriatic 

acid. In forceps does not fall to powder; infusible. No water. 
With borax dissolves speedily. 

Arrmgaalte^ flbrooa. — Cornwall. With nitrate of potash gives indica- 
tion of manganese. Contains 1-03 per cent, of manganese. 

ArmgmdJte, maoled (Th. 117 ; Al. 30).— Molina, Arragon, Spain. Ef- 
fervesces briskly with muriatic acid. In the forceps it becomes white, 
falls to powder immediately on being heated, and is infusible. Con- 
tains no water. With borax it fuses speedily with much efferves- 
cence into a colourless glass, which becomes opaque by flaming if a 
larger portion be added. 

AraeBio, luttive (Ph. 280 ; Th. 79). — Idria, Austria. Its fresh fracture 
presents a tin-white appearance, but it very soon tarnishes on ex- 
posure to the air. Hardness about = 3*5 . Streak metallic. Heated 
on charcoal,, it emits copious greyish fiimeB of strong arsenical odour, 
and is entirely volatilized. 

Anenio, red sol^iiret of {Vide ftealgar). (Ph. 281 ; Th. 81).— Tran- 

VOL. I. — D. Q. J. S. 2 8 



808 THE DUBLIN QUABTEBLT J0T7BNAL OF SCIENCE. 

sylvania? Soft, brittle. Streak orange-yellow. On charcoal it bums 
with a bluish flame; emits copious sulphureous fiimes, and a slight 
odour of arsenic. 

Arsenio, yellow ralpbnret of ( Vide Orplment). (Ph. 283; Th. 82).— 
Transylvania. Very soft. Powder bright yellow. On charcoal it 
bums with a bluish flame, emits fames of sulphurous acid, and is 
entirely volatilized. 

Araenloal Iron (Ph. 213).— Faithleg, Waterford. Hardness = 6. On 
charcoal it emits copious arsenical fumes, and fuses readily into a 
magnetic bead. 

Ajraenioal Iron (Ph. 213). — ^Haytor Mine, Devonshire. Yields with 
some difficulty to the knife. Hardness » 5*5. Heated on charcoal, it 
emits copious arsenical fiimes, and melts iuto a shining porous gray 
globule, attracted by the magnet. 

Arsenioal Iron. — Johanngeorgenstadt, Saxony. Hardness about s= 5*5 ; 
streak shining; powder greyish-black. On charcoal it very soon emits 
fumes of arsenic, and becomes magnetic ; it forms a bead with diffi- 
culty, even in the forceps. 

Arsenioal Iron, masfllTe. — Hardness = 5*5 ; streak greyish-black. On 
charcoal it emits arsenical ftimes readily and copiously, and fuses 
into a dark grey irregular scoria, which is magnetic ; and when 

- transferred to the forceps, forms a bead with difficulty. Does the 
difficulty of forming a bead by fusion depend on its containing less 
sulphur than other specimens ? 

[Asbestus ( Fide Hornblende). — In the forceps fdses readily into a yel- 
low-coloured opaque bead, with a narrow neck. No water. With borax 
dissolves readily into a colourless transparent bead. "With microcos- 
mic salt dissolves slowly, and leaves no siliceous skeleton Ed.] 

Aspaamgim Stone {Vide AiMitite). 

Augite, blaok {Vide Pyroxene). (Th. 190; Al. 143).~Arendahl, Nor- 
way. Hardness nearly = 5*0 ; streak greenish. In the forceps fuses 
rather readily into a black bead. No water. "With borax very slowly 
soluble. 

Augite, blaok. — ^Ersby Pargas, Pinland. Hardness near = 5*0 ; streak 
white. In the forceps in the inner flame fuses on the surface into 
a dark green glass, and forms a bead very slowly. No water. With 
borax emits a few bubbles, colours the glass with iron, and is very 
slowly soluble. 

Augite, white (FtV^ Pyroxene). (Th. 187).— United States. Hardness 
= 5*0. In the forceps eifervesces and intumesces, and fuses readily 
into a Colourless blebby globule. No water. With borax dissolves 
partly at first, and leaves a residue very slowly soluble. 

[The Augites dissolve in borax somewhat more easily than the Horn- 
blendes ; and in the forceps show slight traces of soda. — En.] 

Axinite (Th. 367 ; Al. 191).— Dauphine. Resists the knife. In the for- 
ceps it fuses readily, with much intumescence and effervescence, 
into a dark green shining globule. No water. With borax it breaks 
, up and dissolves readily into a transparent glass, coloured by iron ; 
with nitrate of potash it indicates the presence of manganese. 
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Barytes, orystalllaed oarbonate of (TIl 101 ; AL 47).~Ouniberlaiid. 
Effervesces feebly with nitric acid, unless when scraped ^ and is en- 
tirely soluble in it. In the forceps decrepitates, and fiises readily 
into a very flnid globule, transparent while hot, white and opaque 
when cold, and tinges the flame behind the assay pale greenish-yeUow. 
With borax fuses rapidly, with effervescence, into a glasd opaque 
when cold, if saturated with the assay. 

Barytes, oarbonate of (Th. 101; Al. 47).— Yorkshire. Does not 
effervesce with acid, iinless when scraped. Hardness = 3'0. In the 
forceps fuses readily, without decrepitation, and in other respects its 
characters are the same as the preceding. 

Barytes, sulphate of. — Hardness about « 3*5. In the forceps fuses 
quietly into an opaque bead, white. No water. "With borax fiises 
quietly, and rather readily, into a colourless glass. 

Barytes, sulphate of. — Does not effervesce with acid; decrepitates 
violently. Tinges the flame behind the assay greenish-yellow, and 
fuses into a white enamel. "No water. With borax dissolves with 
continued effervescence. The effervescence with borax is probably 
due to the presence of some carbonate of barytes. 

Barytes, sulphate of. — Glenmalure, Co. Wicklow. Does not decrepi- 
tate ; fuses into a white enamel. 

Barytes, suliihate of. — Isle of Sheppey. Decrepitates; colours the 
flame greenish-yellow ; fuses into a white bead. With borax dis- 
solves readily. 

Barytes, sulphate of (Th. 103 ; Al. 48).— Prom Transylvania. Decre- 
pitates very slightly. 

Barytooaloite (of Brooke). (Th. 140 ; Al. 50).— Cumberland. Hard- 
ness = 3*5. Effervesces feebly with nitric acid. Decrepitates in 
the flame of a candle, and fuses with difficulty into a rough mass of 
a pale blueish-green colour. With borax effervesces much. 

Barytooaloite. — Alston Moor, Cumberland. Effervesces with acid. 
TiQges the flame pale yellowish-green, and in a strong heat it glazes 
a little on the surface, and becomes pale bluish-green. With borax 
effervesces much, and dissolves speedily. See the latter part of Mr. 
Allan's observations on Barytocalcite. 

Berthierite (Ph. 344; Th. 498) Braunsdorf, nearFreyb^g, Saxony. 

Hardness about = 3 0, or 3'5; streak dark grey. Heated on charcod, 
it fuses (but not so speedily as grey antimony), emits sulphurous acid 
fames, deposits a white sublimate on the charcoal, and is not en- 
tirely volatilized. A dull black globule remains, which is attracted 
by tiie magnet ; when broken, a fragment of this globule ftised. 
With borax indicates iron. 

BIsmutli CoImU ore (Ph. 287; Th. 534).— Bieber, Hesse. Hardness 
= 5*5 ; streak metallic, powder dark grey. Gently heated on char- 
coal, it emits small globules ; and when the heat is increased, 
gives off strsenical fiimes, and then fiises into a dark bead rather 
slowly, which is feebly magnetic* A portion of the roasted assay 
colours borax deep blue. 

, oupreona sni^uret of (Ph. 278). — Cornwall. Sectile, streak 
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tin- white. The instant it is heated, it emits white globules, sulphu- 
rous acid fumes, and, after intense roasting, a bead of pure copper ; 
said to be found only at Wittichen. 

Bimiitli, iiAtlv« (Fh. 276; Th. 588) — St. Just, Cornwall. Sectile, 
streak shining. Heated on charcoal, it fuses instantly, and is en- 
tirely volatilized, depositing a yellowish sublimate on t^e charcoal ; 
the colour of the sublimate is much darker while it is warm. 

Bimuth, ralpbwwi of (Fh. 277 ; Th. 588)..^Gomwall. Yields to the 
nail. Fuses readily ; emits sulphurous acid smell, and is only partly 
volatilized ; leaves a bead, which is magnetic. 

Blamuth, sulpbnret of (Fh. 277 ; Th. 689).-- Lanescot ICine, Cornwall. 
YieldB to the nail, powder dark grey, brittle. Heated on charcoal, 
it fuses readily into a bead, brilliant while warm, emits slight 
smell of sulphurous acid ; is entirely volatilized, and deposits a 
sublimate, yellow while warm. 

Btaida (Fh. d71).-^tiUganure Mine, county of Wicklow. Hardness 
^ 4-5. In the forceps decrepitates at first, and fuses on the edge. 
No water. With borax it is slowly soluble. 

Wmempar {VidelaanUU). (Th. 31 l)._Ejrieghich, Upper Styiia. Yields 
with difficulty to the knife ; streak white. In the forceps becomes 
white, and fujses on the edge, in a good heat, into a white enamel 
Contains a trace of water. With borax effervesces a little at first, 
and fuses into a clear glass, slightly coloured by iron ; with acetate 
of cobalt becomes deep blue. 

Bqla. — Benevenagh, Derry. Sectile, streak unaltered; marks ^sper 
faintly ; does not adhere to the tongue ; does not fall to pieces in wa- 
ter. In the forceps fuses rather readily, with slight effervescence 
into a dark greeni^ bead. Contains a good deal of water. With borax 
fuses rather slowly, and colours the glass with iron while waim. 

Bole. — Giant's Causeway. Scratched by the nail, «treak shining; 
marks paper strongly ; adheres slightly to the tongue, and fietUs to 
pieces in water. In the forceps decrepitates, and in a good heat 
fuses on the edge into a black glass, not magnetic. Contains a good 
deal of water. With borax dissolves slowly ; no manganese. Is 
Dr. Thompson's pHnthite a variety of bole f 

Boudorfito (Th. 278 and 323).-.Bod0nmaia, Bavaria. Translucent; 
yields to the knife. Hardness about » 3*5 ; streak white. In the 
forceps fuses on the edge into a greyish glass. Contains some water. 
With borax ftises rather slowly into a ^transparent glassJ 

Borafllte (Th. 161 ; Al. 194).^Liineburg, Hanover. BesistB the knife. 
In the fdrceps intumesces, effervesces, and colours the flams grem 
behind the assay, then Aises into an opaque yellowish-white bead. 
No water. With borax ftises into a transparent bead, ali^tly co- 
loured by iron. 

BoroidliMkte ofUnM ( F(V^ DatholHe) (Th. 144; Al. lll).--Nodobroe, 
near Arendahl, Norway. Bather hard ; yields to the knife. In the 
foroeps becomes white and opaque, and ftises readily, with sligbt 
intumescence and effervescence, into a transparent colourless glo- 
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bule, rather fluid, imd tinges the flame behind the assay green. This 
glohde heeamea opaque hy flaming, No water. With borax efler- 
vesces at first, and dissolves speedily into a colourless glass. 

B9ta7oltte ( Vide DiiAliollto). (Th. 144 ; Al. Ill) ^Arendahl, Norway. 

Yields rather easily to the knife. In the forceps becomes white ; 
intumesces slightly ; tinges the flame green behind the assay, and 
fiises very readily into a globule perfectly transparent and colourless. 
No water. With b(»rax dissolves readily into a clear glas& 

Bounovite (Ph. 352 ; Th. 624).— Kapnic, Transylvania. Yields easily 
to the knife ; streak dark grey. On charcoal, if gently heated, it 
fuses very readily into a dark-coloured globule, brilliant while warm; 
deposits on the charcoal a white sublimate in small quantity; it 
then disengages white fiimes, which have a weak smeU of sulphu- 
rous acid. In a strcmger heat, it deponts a yellowish coating on 
the charcoal ; and if the dark-coloured bead be roasted for a conside- 
rable time, a small globule of pure copper will remain, which is not 
equal in size to one-fourth of the assay, so that it is volatile in 
large proportion. This specimen appears to me to contain very little 
antimony, certainly much less than analysts have generally found. 

Bremmerlfte (Th. 180 ; AI 38).— Zillerthal, Tyrol About as hard as 
fluor-spar. Does not effervesce with mnriatio acid, even when 
scraped. In the forceps becomes black and magnetic, and is infosible. 
No water. With borax e£G&rvesces, briskly at tot, and fuses speedily 
into a gla«6 coloured by iron. 

Brawwtarte (Th. 347 ; Al. 12B).--Strontian, Scotland. In the forceps 
whitens, exfoliates, curls up, and fuses rather slowly into a colourless 
blebby glass. Contains water. Fuses very speedily witli borax. 

[Bronxite ( Vide lPynaumt$i). — In the fcnrceps fusible with great difficulty 
on the edges. Dissolves in borax, like CoccoUte, into a bead co- 
loured by iron. — ^En.] 

mo6lDU(VideAati/t9m^; Bntito}. (Ph. 256).— Besists the knife. Hard- 
nes6;=7'0. In the forceps invisible. With borax it foses very slowly; 
the glass is transparent while hot; when cold, it is brick-red by re- 
flected light, and a reddish amethyst colour by transmitted light, 
according to the degree of oxidation ; a minute proportion produces 
these ^ects ; in the reducing flame it becomes transparent, and re- 
mains so when cold, and may be rendered op&que again by careM 
management of the flame ; nitre destroys the amethyst colour. With 
salt of phosphorus it becomes opaque, but requires a very intense 
and prolonged heat to dissolve it; the glass is opaque while hot ; then 
becomes transparent olive-green, then blackish ; and when perfectly 
cold, an amethyst colour by transmitted light. 

ByplmMto (Vide XyftaHe). (Th. 234; AL 204) Chester, on the De- 
laware, near Philadelphia. About as hard as quartz. In the forceps 
infusible in the smallest fragments. Contains no water. Invisible 
with borax ; with nitrate of cobalt it becomes pale blue. 

B«iilnipferr«ni (Vide Porpla OoppM*), (Ph. 310; Th. 662).— Alton 
Mines, Fiamark. Its characters are very similar to purple copper. 
It bubbles a little while flaming. 
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Bnstamito ( Vide Rhodopif). (Th. 518) ^Mexico. Hardness == 6*0 ; 

streak white. In the forceps at a low heat it blackens, and foses 
slowly into a bnlliant black enamel, forming a bead with dificoltj. 
A trace of moisture. With borax dissolves readily, with some efSa- 
vescence, into a glass of a reddish-purple colour. 

The greenish radiated part is of hardness = 6*0. In the forceps 
fuses readily into a transparent globule of a pale brown colour, and 
effervesces a little while fusing. A trace of moisture. With borax 
dissolves rather readily, with effervescence, into a glass of a deep 
amethyst colour. 

Calaito ( Vide TurquoSiie). (Th. 230 ; Al. 1 57).— Abdool Kazakee Mine, 
Persia. Scarcely yields to the knife ; streak white. In the forceps 
becomes brown, and tinges the flame green behind the assay, but it 
is infusible. Gives out much water. With borax fuses rather rea- 
dily into a glass coloured by iron. 

Oalaite. — Delsnibz, Saxony. Hardness near = 5H) ; streak white. In 
the forceps tinges the flame pale green; becomes white, and in- 
fusible. Contains a good deal of water. With borax dissolves not 
very readily. 

Calamine, Botrsroidaleleotrlo. — ^Nertschinsky, Siberia. Hardne88=4'5; 
streak white ; effervesces with nitric acid, particularly if scraped* 
On charcoal it is infusible ; in a low heat it cracks and becomes 
yeUow ; in a stronger heat, it becomes nearly black, and the char- 
coal is covered wiSi a powder which is yellow while warm. No 
water. With borax it emits bubbles, and dissolves readily into a 
glass, yellow while warm, colourless when cold. 

Ceiite (Ph. 262; Th. 415).— Bastriaes, in Sweden. 

Cerite. Hardness = 5*0 ; streak white. In the forceps scintillates 
a little, becomes pale buff-yellow, and is invisible. A trace of mois- 
ture. With borax it effervesces at first, and dissolves rather slowly 
into a glass, of a deep umber colour while warm, then passes into a 
pale green, and is nearly colourless when cold ; the glass becomes 
milky by flaming, if a large proportion of the assay be used. 

Cerine. Colour black, hardness = 5*0 ; streak greyish. In the 
forceps fuses rather readily, with slight ebullition, into a black 
shining glass, not attracted by the magnet. A trace of moisture. 
With borax it effervesces, and dissolves rather readily into a glass, 
reddish while hot ; greenish, as if coloured by iron, when ool(L It 
becomes opalescent by flaming when nearly saturated. 

Ohabaaite (Th. 333; AI 118).— Yields rather easily to the knife; 
streak white. In the forceps becomes white ; intumesces much, 
and fuses with slight effervescence into a white blebby globule. 
Contains much water. With borax it dissolves speedily, with slight 
effervescence, into a colourless glass. Does not gelatinise in nitric 
acid, even when heated. 

OhabaaUa North of Ireland. Yields easily to the knife. In the forceps 

becomes white ; intumesces much ; and foses into a white blebby 
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bead. Contams much water. With borax effervesces a little, and 
dissolves readily. 
'Clia]Alite(rtV^TIioiiiisoiitt«). (Th. 324) — Benevenagh, Berry. Besists 
the knife. Hardness about «= 5'5; translucent on the edge. In the 
forcex>s fuses quietly, and rather readily, into a transparent, colour- 
less bead, slightly blebby. Contains much water. With borax it 
fuses rather readily into a glass, slightly coloured by iron while 
warm, and leaves a small skeleton, which dissolves slowly. 

Ohaloalfte (Ph. 270). — ^Wheal Bassett, near Gwennap, ComwalL Hard- 
ness = 2'5-3'0; streak pale green. In the forceps becomes pale 
green, and fuses readily, with some ebullition and intumescence, 
into a black semi- vitreous globule; colours the flame pale green. 
Contains much water. Witii borax it dissolves readily into a glass, 
green by transmitted light, reddish by reflected light. 

CbiastoUte {Vide AadahuSAe). (Al. 160) ^Hof Bayreuth, Germany. 

Sectile. In the forceps, at a low heat, it becomes dark grey, and in 
a stronger heat it becomes white, and fuses on the edge into a white 
blebby glass ; with acetate of cobalt, fuses into a blue Mt. Contains 
a good deal of water. With borax it dissolves slowly into a colour- 
less glass. 

CUIdreiitte (Al. 39). — Tavistock, Devonshire. Hardness about » 4 ; 
powder white. In the forceps the crystals separate, become black, 
and fuse into a black globule, attracted strongly by the magnet 
Contains water. With borax dissolves rather readily. 

Ohloriie. — Glandore, Co. Cork. Sectile; streak greenish. In the for- 
ceps partly falls to pieces, and fiises into a dull black globule, feebly 
magnetic. Trace of moisture. With borax effervesces at first, and 
fuses speedily into a glass, deeply coloured by iron. 

Ohloriie, crystallised. — ^Marazion, Cornwall. Sectile. In the forceps 
the laminsB diverge a little ; it fiises quietly into a dull black mag- 
netic bead. Some water. With borax it effervesces at first, and 
fuses speedily into a glass, coloured deeply by iron. 

GhloroiMd. — Unghvar, Hungary. Yields to the nail. In the forceps it 
blackens, becomes magnetic, and is infusible. Contains a little water. 
With borax dissolves readily. No manganese. 

Ghondrodite (Th. 183 ; AL 193).— Sussex County, New Jersey, North 
America. Hardness about = 4*5 ; streak white. Infusible. No 
water. With borax dissolves rather slowly into a glass coloured by 
iron while warm. 

Cniroiiiate of Iron (Ph. 275 ; Th. 482).— Shetland. Hardness = 5 : streak 
pale brown. lufiisible; does not become magnetic. With borax 
dissolves very slowly, and colours the glass green ; the intensity of 
the colour increases as the glass cools. 

ObrcmiiftBrcms Iron Ore (Ph. 275). — Croagh Hay, Croaghpatrick moun- 
tain, Mayo. Streak pale brown. In the forceps infusible. A trace 
of moisture. With borax it dissolves slowly ; the glass is coloured 
bottle-green while warm, and when cold it becomes rich grass-green. 
It is attracted freely by the magnet. 
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OmryMoolU (Ph. 822 ; Th. 619).— OganooB, Chili. Translucent on the 
edge. Yields easily to the knife ; streak nearly white. Does not 
effervesce with cold mnriatic acid ; partly solnhle in warm mnriatio 
acid; leaving a white residuxun. In the forceps ithlackens, and the 
flame behind the assay is coloured green ; in a stronger heat it be- 
comes a reddish-brown, and cracks on the surface, but does not fuse. 
Contains a good deal of water. With borax it fuses readily, with 
effervescence, into a glass, green while warm, blue when cold. 

OiinuOMtf (Th. 634). — Idria, in Camiola. Hardness = 20 ; streak red. 
On charcoal it bums with a blue flame, emits the smell of sulphur, 
and is entirely volatilized. 

OtauuOMur, bepfttlo. — Idria, in Camiola. Hardness » 12-0; streak brown. 
On charcoal it emits slight smell of sulphur, and is volatilised, with 
the exception of a carbonaceous residue. 

CiBMaMn BtOM {tfide Chunwt). (Th. 265; Al. 201).— ^lombo, Cey- 
lon. Hardness about equal to quartz. In the forceps fuses rather 
easily into a translucent green bead, not magnetic. With borax it 
effervesces a little at first, and fuses rather slowly into a clear glass, 
faintly coloured by iron while warm. 

Cobalt Bloom (Ph. 289 ; Th. d35V — Schneeberg, Saxony. Hardness » 
2-5 ; streak nearly white. On cnarcoal, when first heated, it becomes 
blue, then ftises readily, with some arsenical odour, into a black 
bead, which in a stronger heat spreads on the charcoal, and forms a 
scoria, which is infusible. Contains much water. A minute por- 
tion of the scoria, ftised with borax, colours it d6ep blue. In the 
open tube gives off water, but no sublimate. 

Cobalt aiMMO (Fh. 284; Th. 537).— Modum, Norway. Hardness 
= 5-5 ; streak grey. Heated on charcoal, it decrepitates feebly; at 
first it disengages a weak smell of sulphurous acid, then fumes of 
arsenic, and requires an intense heat to flise it into a dark globule, 
which is feebly attracted by the magnet ; a very minute fragment of 
the fosed assay, dissolved in borax on platina wire, communicates to 
it a deep purple colour. 

Cobalt, OooM-dimer (Fh. 306) Allement, Dauphin^, France. Bolt. On 

charcoal it becomes black; gives off slight arsenical fumes, and flises 
slowly into a dark-coloured bead, very feebly magnetic; a frag- 
ment of the bead colours borax deep blue. Contains much water. 
Thompson, at page 535, mentions yellow and brown cobalt ochres. 
This is the " Gansekothig-erz," of the Germans. 

Cobalt, nuuwlvo grey (Fh. 286 ; Th. 533).— Bieber, Hesse. Hardness 
5' 5; streak shining; powder nearly black. On charcoal emit« co- 
pious arsenical fames, and leaves a small black globule, magnetic. 
A minute fragment colours borax deep blue. 

Cobalt, nuuwlve tin white (Fh. 286 ; Th. 533). — Schladining, Styria. 
Hardness = 5-5 ; streak shining ; powder grey. Emits copious ar- 
senical ftimes on charcoal, and ftiscs readily into a black globule, 
feebly magnetic. A minute fragment of the roasted globule colours 
borax deep blue. 



SMITH— OK THE BLOWPIPE CHABACTEES OF KINEBALS. 815 

06bal*, J WI o kwiridftii , salphnret of. — ^Hardness - 6*0; powder black. On 
charcoal it decrepitates violently. Does not contain any water. 
Beduced to fine powder, and moistened, it may be fosed rather rea- 
dily, on charcoal, into a black globule, very feebly magnetic. Before 
fusing it emits fdmes of sulphurous acid and weak arsenical fumes. 
A minute fragment of the bead colours borax deep blue. 

OotMOft, tin-wUte (P. 286 ; Th. 633).— Bieber, Hesse. Hardness = 5*0 ; 
streak sinning; powder grey. On charcoal speedily emits ftimes of 
arsenic, and fuses readily into an iron-grey globule, not magnetic. 
A minute portion of the fused globule colours borax a deep blue. 

OolMJt, tin wldte (Ph. 286 j Th. 633).— Wittichen, Baden. Emits co- 
pious arsenical fumes, and ^es into a globule which is magnetic ; 
in other respects same as last. 

OooooUte (Th. 190; Al. 143).— Arendahl, Norway. Yields with 
some dMculty to the knife. In the forceps fiises on the edge, 
with effervescence, into a greenish translucent glass. No water. 
With borax it is very slowly soluble. A minute fragment forms a 
bead. 

Ooloi^lioiiiie (FtdtfChunet). (Th. 147; Al. 200).— Arendahl, in Nor- 
way. Eesists the Imife. In the forceps fuses readily, with much 
intumescence and effervescence, into a shining dark-brown globule, 
not magnetic. No water. With borax bre^ up, and fiises rea- 
dily, with slight effervescence, into a glass, deeply coloured by iron. 
Clontains some manganese. 

CMambito ( Vide Tantalite). (Ph. 272 ; Th. 484).— Besists the knife. 
Decrepitates in the flame of candle in a strong heat ; glazes on the 
edge. Some moisture. With borax emits a few bubbles ; breaks 
up into minute greenish fragments, and dissolves slowly into a glass, 
coloured by iron, which, if saturated, becomes greyish -opaque by 
flaming. No manganese or tungsten. 

OoppM*f acionlar mwiate of (Ph. 326) — ^Bemolinos, Chili. Streak 
greenish- white. On charcoal it decrepitates; powdered and mois- 
tened, it colours the flame green and blue, and is reduced readily to 
metallic grains. Contains much water. 

Copper, astimonlal grey. — Crinnis Mine, Cornwall. Yields easily 
to ihe knife ; brittle. On charcoal it decrepitates violently, but 
when reduced to a fine powder, and moistened, it ftises readily, 
with some ebullition and scintillation, into a dark scoriaceous bead, 
attracted feebly by the magnet. While fusing it emits sulphurous 
acid fumes, and deposits a white powder, which becomes orange 
when moistened wi& hydro-sulphuret of ammonia. It is scarcely 
reducible per se on charcoal, but with carbonate of soda it soon yields 
a malleable globule. 

Copper, bleok oadde of (Th. 318 ; Ph. 698).— Sjiockmahon Mines, Wa- 
terford. Yields to the nail; soils. On charcoal emits some sulphu- 
rous fumes, and fuses readily, with some ebullition, into a dark grey 
globule, not magnetic, and when well roasted it yields a bead of cop- 
. per. It contains some water. 

VOL. I. — D. Q. J. 8. 2 T 
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Ooppar, blue oarbonato of (Ph. 319 ; Th. 618). — ^Ghessy, near LyonB, 
France. Yieldfl easily to the knife; hardness about»4; streak pale 
blue. It effenresces with mnriatic acid, particularly when scraped. 
On charcoal it blackens, then tasea rather readily, with some ebnlli- 
tion, into a dark-grey bead, which consists of red oxide of copper, aa 
is eyident by powdering it; and, when well roasted, a globule of 
pure copper \b obtainedL It contains some water. It is not ao 
readily reduced as the red oxide. 

Ooppar, flteona gnen oailMMutte oT (Ph. 320; Tk. 602).— Xnodma- 
hon Mines, Waterford. Yields easily to the knife; streak pale 
green. Efferresces with muriatic acid. On charcoal it blackena^ and 
fuses quietly into a bead, which affords metallic copper much sooner 
than the blue carbonate. It contains a good deal of water. 

Ooppar CHanoe (Ph. 808 ; Th. 699).— Botallack mine, ComwalL See- 
tile. On charcoal fuses readily, with some ebullition and sdntillaiion, 
into a dark grey bead, not attracted by the magnet. While fusing 
it emits slight smell of sulphurous acid ; and when well roasted, a 
globule of metallic copper will be foimd on breaking the assay. 

Oopper, maaaiTe VitreonB 8iil]»hiiret of (vide Gopp&r Olanoe), (Ph. 388; 
Th. 699). — Knockmahon Mines, Co. Waterford. Sectile ; powder 
black. On charcoal fuses readily, with some ebullition and scintil- 
lation, into a dark grey globule, feebly attracted by the magnet. 
Gives off slight sulphurous smell ; and when roasted, a globule of 
copper will be found on breaking the assay. 

Copper, obUque priamatio araenlate eT (Ph. d31).«^Gomwall. Steak 
bluish-green. On charcoal it melts very speedily into a fluid mass ; 
emits smell of arsenic, and gives ahead of copper when well roasted. 
It contains water. 

Copper, ootobedral araenlate of (Ph. 329).— Ting Tang, ComwalL 
Yields easily to the knife ; streak nearly white. On charcoal, at a 
low heat, it becomes green, then black, and fuses into a black soom; 
disengages a slight smell of arsenic; and when weU roasted, it yields 
grains of copper. Contains much water. 

Oopper ore, grey. — Gross Kegel, Tyrol. Brittle ; yields easily to the 
knife ; colour of cut surface bright lead grey. On charcoal it docro 
pitates violently, but when reduced to a fine powder and moistened, 
it fuses readily, with some ebullition and scintillation, into a dark 
scoriaceous bead, attracted feebly by the magnet. While fusing, it 
emits sulphurous acid fumes, and deposits a white powder, which 
becomes orange when moistened with hydro-sulphuret of ammonia. 
It is scarcely reducible per se, or charcoal, but with carbonate of soda 
it soon yields a malleable globule. In the open tube it decrepitates, 
emits acid fumes, and deposits a white powder, which becomes orange 
with hydro-sulphuret of ammonia. 

Copper, phoaphate of (Ph. 327). — Leibethen, Hungary. Yields easily 
to the knife ; streak greenish. On charcoal it fiises readily, with 
ebullition, into a dark shining bead, which, when well roasted, emits 
a flash of light ; when congealing, it then yields a bead of copper. 
Contains a Httle water. 
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Copper, pluAJike ArMiilate of (Ph. 332). — Cornwall On charcoal 
it speedily fuses, with ebullition, into a fluid mass ; emits copious 
fumes of arsenic, and is very soon reduced into a metallic bead. 
Contains a trace of water. 

OoRper, i^orple {vide Bnntkapreren). (Ph. 310 ; Th. 622). — ^Moldawa, 
Bannat. Brittle, sectile; colour of cut sur&ce, pale copper-red. 
On charcoal it fiiBes readily, without ebullition, into a dark grey 
globule, attracted by the magnet. While fusing, it emits a sulphu- 
rous smell ; and when well roasted, a globule of copper. 

[Copper pyrites. — ^Roasted on charcoal, forms a globule readily, which, 
when dissolved in borax, adding nitre, proTcs the presence of abun- 
dant iron, by the green colour of the bead when warm j and of cop- 
per, by its intense blue when cold. — En.] 

Copper, red oadde oT (Ph. 316 ; Th. 598).~Comwall, Hardness about 
= 4 ; streak red. On charcoal it fuses readily, and is speedily re- 
duced. In the forceps it colours the flame green, and is reduced. 

Copper, rhotnboidAl araeaiate of (Ph. 330). — Cornwall. On charcoal 
it decrepitates, and is reduced to very minute scales ; but if very 
slowly heated, it foses into a dark scoria. Emits some arsenical 
odour ; and when well roasted, it yields grains of copper. No water. 

Copper, right priematic areeniate of (Ph. 332). — Cornwall. Streak 
nearly white. On charcoal emits smell of arsenic ; fiises readily 
into a fluid mass, and is very soon reduced into a metallic globule. 
No water. 

Corik, mountain (Vide Bomblende). (Th. 208 ; Al. 147).— In a low 
heat it becomes orange-red, and fuses readily, with very slight effer- 
vescence, into a shining black bead. Contains some water. "With 
borax fuses readily into a clear glass, coloured by iron. No manga- 
nese. 

Comndiim ( Vide Emery) (Th. 211 ; Al. 167). — East Indies. Scratches 
steel readily. In the forceps it is quite infusible. Almost infusible 
with borax. Heated with solution of nitrate of cobalt, it becomes 
blue. 

Conmdmn, orsrstalUaed. — ^Mozzo, in Piedmont. Scratches topaz. In 
the forceps it becomes white, and is infusible. With nitrate of 
cobalt it becomes blue. Contains a trace of water, and is almost 
infosible with borax. 

Cmoilite (Th, 435). — Clonmel, Co. Tipperary. It is soft. In the for- 
ceps ftises on the edge into a grey glaze, and becomes highly 
magnetic. It contains a good deal of water. The crucilite is de- 
composed arsenical iron. 

CvyoUte (Th. 251 ; Al. 22). — Ivakoaet, Arksut Fiord, South Greenland. 
Yields easily to the knife ; nearly as hard as calc spar. Does not 
fuse in the flame of a candle ; on charcoal fuses readily into a very 
fluid colourless globule, which becomes white and opaque when 
cold; and if kept for a short time in the reducing flame, it is con- 
verted into a white infusible scoria. With nitrate of cobalt the 
scoria becomes blue. Contains no water. With borax it fuses 
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speedily into a colourless bead, which becomes opaque on cooling, 
if it be saturated; and at a certain point of satnnttion, if cooled 
slowly, small rectangular crystals may be observed. A little of the 
powder with sulphuric acid, heated on a piece of platina foil, cor- 
rodes a piece of glass placed over it. 
OypriM ( Vids Idooraae) (Th. 262 ; AL 198).— Souland, Tellemarken, 
Norway. Very brittle ; yields to the knife ; streak white. In the 
forceps it fuses readily, with intumescence and effervescence, into a 
muddy-green bead, red at its base, and colours the flame behind the 
assay a rich yellowish-green. No water. With borax it breaks up, 
and foses speedily into a clear glass, coloured by iron while ivarm. 
A fragment fiised with borax, and touched with nitrate of potash, 
indicates the presence of manganese. Berzelius and Thompson have 
omitted to notice the very characteristic colour given to the flame 
behind the assay. Although Berzelius has not mentioned it, he pro- 
bably observed it, and was on that account induced to name it '' Ca- 
periferous Idocrase." Dr. Thompson could not detect copper, and I 
also failed to detect it by reagents with the blowpipe. 

DathoUto (Vide BotryoUto; Boroidlieate of ZJnie). 

DU]]Aae(Th. 173.)— The Lizard, Cornwall. Hardness about » 3; streak 
white. In the forceps fuses on the edge slowly. Contains ^water 
"With borax fuses slowly [with effervescence— Ed.] into a glass co- 
loured by iron. 

DlMporo {Vide AlumiBa, liydrated). — In the forceps decrepitates 
slightly ; blackens at first, and in a strong heat becomes white like 
enamel, but is infusible. "With acetate of cobalt becomes blue. Gives 
off some water in the matrass. With borax effervesces a little at 
first, becomes white, tinges it faintly with iron while warm, and 
fuses very slowly. Entirely, but very slowly, soluble with bisol- 
nhatiB of soda. 

DIolirolte {Vide XoUte). (Th. 277 j Al. 177).— Eric Matts, Sweden. 
Eesists the knife. In tiie forceps fuses on the edge into a greyish 
blebby glass. No water. With borax emits some bubbles, and foBCB 
rather slowly into a colourless glass. 

Dipyre (Th. 271 ; Al. 139).— Manleon, Pyrenees. Hardness about 
= 4*0. In the forceps it fuses with effervescence, and some intumes- 
cence, into a blebby greyish globule. Contains a little water. 
With borax fuses, with continu^ effervescence, into a glass slightly 
coloured by iron. 

Xlolomits. — From Mountrath, Queen's County. Scarcely as haid as calc 
spar. Effervesces briskly with nitric acid. In the forceps fuses on 
the edge into a greyish blebby translucent glass. 'No water. With 
borax effervesces briskly, and dissolves speedily. Contains a little 
iron. Heated with nitric acid, it leaves a large insoluble residue. 

SdoUts {Vide Pr^haits) (Th. 317) Tyrol. This mineral consists of 

two distinct substances— the dark red, or central portion, and the 
pale red fibrous portion. 
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The dark red central portion yields to the knife with diffioulty ; 
streak white. Hardness about = 5*5. Does not effervesce with mu- 
riatic acid. In the forceps it becomes white, and fuses, or rather 
only glazes, on the edges. With nitrate of cobalt it becomes blue. 
Contains much water. With borax it dissolyes very slowly into a 
colourless glass. 

The pale red fibrous portion yields very easily to the knife ; streak 
white. Effervesces briskly with muriatic acid. Contains some water. 
In the forceps glazes on the edge, and becomes alkaline. With 
borax it effervesces much, and fiises very quickly into a transparent 
glass, feebly coloured by iron. It dissolves in large quantity, and 
cannot be made opaque by flaming. 

i. — "North. America. Yields to the knife. Hardness about = 5*5 . 
In the forceps intumesces and effervesces much, and fuses rather 
readily into a very pale bluish globule, slightly blebby and trans- 
parent. No water. With borax fuses rather dowly into a transpa- 
rent glass slightly tinged with iron. 

I ( Vide Idooraae) (Th. 259).— Eger, near Haslau, Bohemia. Its 
characters correspond with ITorway Idocrase, except that it does not 
contain manganese. 

{Vide Nepheline). (Th. 363 ; Al. 142).— Stavem, Norway. 
Hardness about = 6-0 ; streak white. In the forceps soon fuses on 
the edge into a blebby colourless glass, but forms a bead slowly. No 
water. With borax it dissolves very slowly; reduced to powder, 
and moistened with nitric acid^ it gelatinizes speedily. 

{Vide Oonnkhmi). (Th. 211 ; AI 167).— East Indies. Its cha- 
racters are the same as Corundum. 

f — Ochsenkopf, near Schneeberg in Saxony. Scratches quartz 
readily. Magnetic. In the forceps, in a good blast, it fuses into a 
black magnetic slag. With borax the iron dissolves, leaving a large 
residue. 

imionlte — ^Massachussets. Hardness = 3*0. Effervesces with nitric 
acid, and otherwise corresponds with the characters of carbonate of 
strontian. Thompson's Becords of Science, June, 1836, p. 414. 

» ( VideArendame} Zolaite). (Th. 364 ; AL 150).— From Bourge 
D'Oisans, Dauphin^. Eesists the knife. In the forceps intumesces, 
and fuses readUy into a brown scoria, which, in a good heat, melts 
into a brilliant black bead; not magnetic. No water. With borax it 
breaks up, and fiises rather readily into a clear glass coloured by 
iron. 
Xpldote. — Enockmahon Cliffs, County Watcrford. In the forceps 
it fuses, with intumescence and effervescence, readily into a dark 
scoria, which, in stronger heat, is converted into a shining black 
enameL No water. With borax ^es into a glass coloured by iron 
while warm. 

Zpldoio, maaganMiaa (Th. 366; Al. 151) From Aosta, Piedmont. 

Hardness about = 5*5. Scratched by a knife, streak reddish pink. In 
the forceps it intumesces much, effervesces, and fuses readOy into a 
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brilliant dark purple bead. !N'o water. With borax it effervesces, 
aad dissolves speedily into a glass of a deep violet colour. 

^^totilUte (Al. 127).— Faroe. Sardness about = 4*0. In the forceps it 
intumesces and curls up a little, and j^ises readily into a 'white 
blebby globule, rendered perfectly transparent in a long-continued 
heat Contains much water. With borax fuses readily into a co- 
lourless glass; gelatinizes slightly in cold nitric acid. 

Srialte (Th. 341).— AntrinL Yields to the nail; streak white; feels 
soapy. In the forceps becomes white, and fuses with slight effer- 
vescence into a white blebby glass, rendered more transparent in a 
strong heat. Contains much water. With borax it effervesces a 
little at first, and fuses rather slowly into a colourless glass; with 
nitrate of cobalt it fuses into a blue glass ; with bi-phosphate of soda 
it dissolves slowly into a colourless glass, which becomes opaline 
when cold, and leaves a transparent skeleton of silica. Mr. Allen 
had given the name of Erinite to an Arseniate of copper, said to be &om 
the county Limerick, previous to Hie publication of Dr. Thompson's 
Mineralogy. — ^Allan, p. 83. 

■■■oalto (Vide Chumet). (Th. 265; AL 201).— County BonegaL 
About as hard as quartz. In the forceps fuses quietly and rather 
readily into a transparent greenish globule, slightly Uebby. No 
water. With borax dissolves slowly into a glass coloured by iron. 

FaUunite, massive (Th. 284; Al. 101).— Eric Matts, Sweden. Tields 
easily to the knife ; almost sectile ; streak white. In the forceps 
becomes white, and fuses on the edge (intumesces and curls up a 
little) and surface into a white blebby glass. Contains some water. 
With borax fuses very slowly into a colourless glass. 

Filiate of Ziiiiie, ootohedral. — In the forceps decrepitates violently ; re- 
duced to powder, and moistened, it fuses readily into a white bead, 
which turns turmeric paper brown. Contains some water. With 
borax fuses rather readily into a clear glass, which becomes opaque 
by flaming, if a sufficient quantity of &e assay be used ; heated on 
platina foil with sulphuric acid, it corrodes glass placed over it. 
Some specimens, in the forceps, phosphoresce, and emit a purple 
light for an instant, decrepitating slightly. 

FraaUlBite (Ph. 219). — New Jersey, North America. Yieldsto the knife. 
Powder reddish-brown. A minute fragment is taken up by the mag- 
net. In the forceps it fuses on the edge with some difficulty, and ia 
rendered more attractable by the magnet. No water. With borax it 
dissolves slowly, the glass is coloured by iron ; by adding a little nitre, 
the purple colour of manganese becomes evident in the outer flame. 
I believe Franklinite contains much less of manganese than its ana- 
lyses indicate. 

[Faotudte. — Tyrol. In the forceps, fusible on the edge with great diffi- 
culty. With borax dissolves very readily, with eflerrescence* leav- 
ing a permanent green colour in the bead (chrome). In microcosmic 
salt dissolves with equal facility, leaviag a skeleton ; and the bead 
is coloured green when hot, colourless when cold (iron). — En.] 
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Zarfeh (Th, 246 ; Al. 307).— Nutfield, Surrey. Adheres to the 
tongae. Yields to the nail, and receives a polish from it ; immersed 
in water, it falls into a pulpy mass. In the forceps it hecomes brown, 
intnmesces slightly, effervesces, and fuses readily on the edges into 
a greenish enamel, and forms a greyish blebby bead with difficulty. 
Contains water. With borax dissolves rather slowly into a transpa- 
rent glass coloured by iron while warm. 

OalnroBtte (Th. 289). — Stavem, Norway. Translucent on the edge. 
Yields to the knife: hardness about » 5*5; streak white. In the 
forceps, when gently heated, it becomes white and opaque^ and a 
thin fragment fuses into a white blebby globule, which becomes trans- 
parent, if intensely heated. Contains little water. With borax it ef- 
fervesces a little at first, and fuses very slowly into a colourless glass. 

[ChidoUniie. — Sweden. In the forceps glows intensely, and turns 
whitish-grey, fusing on the edge with slight intumescence* Coi^ 
tains water. With borax dissolves readily, giving a transparent 
bead coloured with iron. With microcosmic salt dissolves very slowly* 
and gives a transparent bead. — ^Ed.] 

[Chidoliiiiie. — County Donegal. In the forceps ^ses readily into a black 
bead, with intumescence and ebullition. Contains water. With 
borax dissolves readily, with effervescence at first, into a bead coloured 
by iron when hot, colourless when cold ; with nitre added, behaves as 
before, but the bead is greyish when cold. In microcosmic salt, dis- 
solves, leaving a siliceous skeleton ; bead coloured by iron while hot, 
of pearl-grey colour when cold, and somewhat opaque when nitre is 
added En.] 

Chumei. — Vesuvius. In the forceps it fuses, with slight effervescence, 
into a dark green glass. Contains no water. With borax it effer- 
vesces a little at fiirst, and small fragments fiise very slowly into a 
colourless glass, indicatilig a little iron while warm. 

Ghunet ( Vide Allochroita, Colophonita, Cinnamon Stone, SflflonUe). — 
BesistA the knife ; hardness nearly « 7*0. In ijRe forceps it fuses rea- 
dily into a very brilliant black magnetic globule; in the inner 
flame it intumesces a little. No water. With borax fuses slowly 
into a glass deeply coloured by iron. 

Oftmet. — Resists the knife ; harness about = 7*5. In the forceps in a 
low heat becomes opaque, but regains its transparency on cooling ; 
fuses quietly into a brilliant black globule, not magnetic. With 
borax ftises slowly into a glass coloured by iron. 

Churnet, Fyrope or Bobmnian (Th. 268 ; AL 200).— It is not affected 
by the file. In the forceps, in a low heat, it becomes opaque, and 
regains its colour and transparency when cold ; in the inner fiame 
it eff^vesces, and fases on the surface into a dark green glass, and 
scarcely forms a bead. Contains no water. With borax it ftises 
very slowly into a clear glass, indicating iron while warm, but be- 
comes a bright chrome green when cold. [Fuses on the edge with 
difficulty. With borax fuses with difficulty into a bead coloured 
permanently green, indicating the presence of chrome. — En.] 
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Chtfmefe, yellow mangawariaa. — Franklin Furnace, Sussex, New Jersey. 
Eesists the knife. In the forceps fuses readily into a shining hlack 
glohule. No water. With borax dissolves dowly into a glass co- 
loured by iron ; whefi nitre is added, and again heated, ti^e glass 
becomes deep purple. 

OaUanlte (Th. 281 ; Al. 161).— From Mount Monzoni in the Yalley 
of Fassa, in the TyroL Scarcely yields to the knife; streak white. 
In the forceps fuses rather slowly on the edge, with some ebullition, 
into a muddy green glass ; a very small fragment frises into a bead. 
Contains a little water. With borax fuses slowly into a colourless 
glass, indicating a little iron while warm ; with biphosphate of soda 
^es slowly into a clear glass, which becomes opaline when cold, 
and leaves a skeleton of silica undissolved. This specimen does not 
gelatinize when reduced to powder, and moistened witii nitric acid. 
Thompson asserts it does. 

Olbbaiie {Vide Alumina, liydraAed). 

aieaadldie (Th. 382; AL 100).— AkuUiarasiarksuk, Greenland. Yields 

readily to the knife ; stres^ white. In the forceps whitens ; and in 

a good blast fuses on the edge into a white enamel. With borax it 

effervesces a little at first, and fuses very slowly into a odourless 

^ glass, indicating iron while it is warm. Eare. 

CHlbartiie (Th. 235).— Cornwall. Yields easily to the knife; sectile. 
In the forceps fiises slowly on the edge into a white enamel. Trace 
of water. With borax emits a few bubbles, and fuses slowly into a 
colourless glass ; with acetate of cobalt, a deep blue. 

OmallBiie {Vide QydroUta). (Th. 340; Al. 119) Island Magee, 

county Antrim. Yields rather easily to the knife ; hardness 4*5 ; 
streak white. In the forceps partly falls to powder, then fuses 
quietly but slowly into a white blebby glass, semi-transparent when 
intensely heated. Contains much water. With borax fuses readily, 
leaving a skeleton which dissolves slowly ; does not gelatinize with 
nitric acid. 

Chrenatiie (Th. 279 ; Al. 202).— Manetsok, North Greenland. Scarcely 
yields to the kmfe. In the forceps it is infosible, but in a thin 
fragment blackens, and glazes a Httie in a good blast. Not magnetic 
after roasting. With borax effervesces a little, and is scarcely solubla 

[Orenatita. — ^Fuses with extreme difficulty, on the edge, turning black'; 
and with borax, dissolves very slowly, with slight effervescence at 
first— Ed.] 

Balloyalie (Th. 239 ; AL 73)— Angleur, near liege, France. Adheres 
to the tongue. Yields to the nail, and receives a polish frt)m it; 
brittle. In the forceps it becomes first brown, then white ; and is 
almost infosible ; a thin edge glazes in a good blast. Contains mudi 
water. With borax it is nearly insoluble. Heated with nitrate of 
cobalt, it becomes blue on the edge. 

Barmotome. — Strontian, Argyleshire. Yields rather easily to the knife. 
In the forceps, when roasted, it becomes white and opaque, and very 
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brittle, and Aues qtiietlj into an opaline globule. Contains much 
Water. With borax it breaks up, and dinolres rety slowly into a 
colourless ^lass. 

vmotooie (Th. 349; Al. 116) — ^Luganure, county Wicklow. It 
requires a stronger heat to fuse it than the specimens £rom other lo- 
calities ; characters similar in other respects. 

inmloHa (Th. 349 ; Al. 1 16).— North of Irdand. Hardness about 

= 4-0. In the forceps becomes white and opaque, and fdses quietly 
into a milky globule, slightly blebby, and not rendered more trans- 
parent in a strong heat. Contains much water. With borax dis- 
solves very slowly into a colourless glass. 

vmoftOTiM (TL 349; Al. 116).— St Andreasberg, Hartz Mountains. 
Yields to the knife with some difficulty. In the forceps becomes 
white, and fuses rather slowly into a white bead, rather opaque, 
and not blebby. Contains mudi water. With b<»rax dissolTcs very 
slowly into a clear glass. 

[Many specimens of Harmotome, in the forceps, decrepitate and 
bec(»ne opaque, afterwards glow brilliantly, and then fuse, indicat- 
ing soda by the flame. — Eb.] 

— ^Yesuvius. Does not yield to the knife. In the forceps, in a 
good blast, fuses on the edge, with very slight effervescenoe, into a 
colourless blebby glass. With borax effervesces and fuses in large 
quantity^ into a colourless glass. 

(Th. 522.) — Saxony. Hardness = 6*0 ; streak white. In the 
forceps fuses with effervescence into an opaque yellow globule. 
With borax indicates manganese in the oxidating flame. "No water. 
btona brown {Vide Irm, hydraos osida of). (Ph. 221).— 
Glandoie, County Cork. Hardnesses; streak bright yellowish-brown. 
In the f(»ce^ blackens and becomes magnetic, and fuses on the 
edge. Gontams water. 

maM^f flbtona red TPh. 218). — Eestormal Mine, Lostwithiel, Corn- 
wall. Not attracted by the magnet Yields with some dificulty to 
the kni^ Hardness 5-5 ; streak dark red. In forceps decrepitates 
at flrst, and fuses into a grey magnetic scoria. It contains some 
water. 

imTnTumir (Th. 846; AL 126).— Osteroe, Faroe Islea Hardness 
about e 3'5. In the forceps becomes white ; intumesoes much; curls 
up ; fdses into a white blebby bead. Contains much water. With 
bcrax it fhses rapidly into a colourless glass. The white rough 
grains are infusible alone, and very slowly soluble with borax. Be- 
duoed to a fine powder^ it does not gelatinize when moistened with 
ifitric acid« 

iilttgwito. — ^Bodenmais, Bavaria. Yields to the knife ; streak brown- 
ish. In the forceps it fiises on Ihe edge, and becomes magnetic. 
€k)ntains much water. With borax fuses speedily into a glass co- 
loured by iron. No trace of mahganese. 

DnbtaMto, (F«20 Aaqpbibotos AjUfaopharima ; Aabestas; Oorit, 
moontain; flmarmgdtte). — ^Norway. Yields to the knifa In the 
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forceps fuses readily, and with scarcely any effervescence, into a 
black globnle for black scoriaceous mass — ^Ed.] No water. With 
borax emits a few bubbles, and dissolves slowly. 

BonUnde, femi«iiMnis (Th. 198; Al. 145).— Hardness ^^ 4*5; streak 
greenish. In the forceps intumesces and effervesces a good deal, and 
fuses very speedily into a black globule, feebly magnetic No water. 
With borax dissolves speedily into a glass deeply coloured by iron. 
No manganese. 

VydroUte (Ftde Omellalfee). (Th. 340; Al. 119).— North of Ireland. 
Hardness about = 4*0. In the forceps becomes white, and falls to 
powder ; if very slowly heated, it fuses into a blebby white globule. 
Contains much water. With borax effervesces a little at firet, and 
ftises readily into a colourless glass, leaving a small residue, which 
is more slowly soluble. 

SyperatlMBa {Vide'Pyrom&am). (Th. 201; Al. 106).— Hardness about 
■= 4*5. Superficial streak brown, deep streak greenish-grey. In the 
forceps a small portion fuses into a dark green bead ; a large piece 
fuses only on the edge. Contains a trace of water. With borax 
fuses rather readily into a clear glass, coloured by iron. No man* 
ganese. It is rarely found crystallized. 

BiypemiiaBe. — ^Hardness about = 5*0 ; streak white. In the forceps in 
the inner flame fuses on the edge, with some ebullition, into a dark 
glaze. No water. With borax fuses yery slowly into a glass co- 
loured by iron. 



Idomwe ( Vide Xgwaa ; Oyprine). (Th. 259 ; Al. 198).— Yields to the 
knife; streak white. Hardness about = 5' 5. In the forceps it fusee 
readily, with intumescence and effervescence, into a brilliant dark- 
colourcd globule, which in the outer flame becomes nearly transpa- 
rent ; and its opacity is restored in the reducing flame. With borax 
it effervesces a little, and foses speedily into a glass coloured by iron. 

Idiooraoe. — Norway. Resists the knife. In the forceps intumesces 
and effervesces much, and fuses readily into a dark, olive-coloured 
brilliant globule ; not rendered more transparent by flaming. No 
water. With borax it breaks up, and fuses speedily into a clear 
glass, coloured by iron, which gives a trace of manganese on the 
addition of nitrate of potash. 

loUte {Vide Dlohroiie; Pyrargimte). 

boB, Anenlata of, — Cornwall. Yields very readily to the knife; streak 
nearly white. On charcoal it fuses readily, with intumescence, into 
a dark globule, attracted by the magnet; it emits some smell of arsenic 
Contains water. Dissolves readily with borax. 

XroB, oMbOBate of.( Vide Qplusrofllderlie). — Cornwall. Yields easily to 
the knife ; streak white. Does not effervesce with cold acids. In 
the forceps, by a gentle heat, it assumes a shining black colour, and 
becomes magnetic; in the inner flame it fuses on the edge. No water. 
With borax it emits bubbles at first, and dissolves readHy into a glass 
deeply coloured by iron. 
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Xrcfn, orystalliaed OUgist (Th. 434.)— Isle of Elba. Yields with some 
difficulty to the knife. Hardness = 5*5 ; streak red. Feebly attracted 
by the magnet. In the forceps ^ises with difficulty on the edge, 
[throwing out biilliant scintillations^ if the experimenter understand 
tiie use of his blowpipe — En.] aud becomes strongly magnetic. With 
borax it dissolves slowly into an oUve-yellow glcws. 

IroaSartli, Uue, (subMaquiplioapliate of Xron). — Cornwall. Yields to 
the nail ; streak blue. It fuses readily into a metallic-looking glo- 
bule; magnetic when well jroasted. Contains much water. With 
borax it i^ses speedily into a glass coloured by iron. 

XroB, hydroiu osido of ( Vide Bematlte, brown). (Th. 320).— Eestormal 
Mine, near Lostwithiel, ComwaLL !N^ot magnetic. Brittle; hardness 
= 5*0 ; streak yellowifiJi-brown. In the forceps fuses on the edge 
without difficulty, and in a strong heat scintillates; it becomes 
strongly magnetic Contains water. 

XroB, magnetio oidde, faMdonlated oolmnnar. — Bohemia, or Franconia. 
Before roasting, and in a good heat, fuses into a black magnetic scoria.. 
Contains water. It is very remarkable for its magnetic property. 

XroB, massive pliospliate of. — ^North America. Street bluish. In the 
forceps it decrepitates ; but if slowly heated, it fuses readily into a 
black globule. This appears to be the Mullicite of Thomson, p. 452. 

Xron Ore, bog (Ph. 222). — North of Ireland. Hardness about = 3*5. 
Powder yellowish-brown. In the forceps blackens, ftises readily on 
the edge, and becomes magnetic. Contains much water. 

Xron ore, TisnteHar Speoular. — ^Arinahincha, county Cork. Not mag- 
netic. Yields to the knife. Powder dark red ; very thin laminsB 
transmit a blue-red light, when viewed with a lens. In the forceps 
it fuses on the edge, and becomes magnetic. 

Xron, onjdnlaied, (aCasnetlo Oxida). — Haytor Mine, Dartmoor, De- 
vonshire. Brittle ; hardness = 5*5 ; powder black. Attracted by the 
magnet, but does not attract iron filings. In the forceps, in a strong 
heat, it fiises on the edge, into a steel-grey mass, but a small frag- 
ment forms a bead with great difficulty. With borax fuses rather 
readily into a glass deeply coloured by iron. 

Xron, phospliate of (Tlvianiie), (Th. 455). — Dobschau, Hungary. 
Yields very easily to the knife ; hardness « 1 -5 ; streak blue. In the 
forceps it fiises very readily into a greenish-black globule, with a 
metdlic lustre, which becomes magnetic when weU roasted. Con- 
tains much water. With borax it fiises speedily into a glass co- 
loured by iron. It contains no manganese. 

Xron P]rriies, ma^^netio (Ph. 213). — Hardness about- 4'5. Powder 
greyish-black. On charcoal it emits the smell of sulphurous acid, 
and fuses readily into a globule, brilliant while Iiot, greyish- black 
and rough when cold. It is attracted by the magnet, both before 
and after roasting. 

Xron, radiated oarbonate of. — Eannioak, Greenland. Hardness « 4 ; 
streak white. Does not eflfervesce with cold muriatic acid; dissolves 
with effervescence in warm acid. In the forceps it blackens, and be- 
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comee magnetic; in a strong heat it foses on the edge into abki^ 
glaze. Contains water. With borax effervesceB, and diaaolyea rea- 
dily into a glass colonied b j iron. No trace of manganese. This 
mineral is generally supposed to be brown wayeUite, and ia sold in 
London at a very high price. 

boB, THanlferoiM (Ph. 216)— AuTergne. Tranalncent on the edge. 
Hardness=5'0-5'5; streak greyish. Infdsible; With bcoax slowly so- 
luble into a glass coloured by iron ; with salt of phosphomsy dissolyea 
slowly into a glass coloured by iron while warm ; zeddidi amethyst 
colour when cold. 

Iran, Tnagvtaia of (WoUmi), (Hl 236)_Zinwald^ BcAenia. Haid- 
ness = 4*5 ; streak reddish-brown. In the forceps it f^isee rather 
readily into a black scoriaceous bead not attracted by the magnet 
No water. With borax, dissolves readily, in the outer flame, into a 
' glass, reddish-purple when cold ; in the inner flame it is greenish 
while warm, and nearly colourless when eold. 

Impyf (Th. 377 ; Al. 190).— From Huel Bassett, ComwalL Not so 
bard as quartz ; powder greenish- white ; thin fragments are trans- 
lucent, with an oUye colour. In the fl>ro^ it is infbsible^ bat 
loses its colour and becomes greyish- white. Contains a good deal 
of water. With borax dissolyes yezy slowly into a glass, coloured by 
iron while warm ; with biphosphate of soda partially f^aes^ and be- 
comes slightly opaline if hen cold, if saturat^l. 

[JolMlto.— Saas Thai, Switzerland. Hardnes8=7; sp^gr.=s 3*741. Ib 
the forceps turns black, and fuses, with difficulty, on the edge. No 
water. With borax, fuses into a bead coloured with mudi iron. 
With microcosmic salt dissolyes slowly, leaying no skeleton. This 
is a yariety of Qamct. — ^En.] 

Johaanlto (sulpliato of VraBimn) (Ph. 271). — Joachimstahl, Bohemia. 
SectOe ; powder yery pale green. In the forceps, at a low heat, it 
becomes orange-coloured; is reduced in size (probably owing to the 
yaporization of the water), and is infiisible. Contains mudi water. 
With borax it efleryesces, and dissolyes readily into a glass of a 
yellow colour, not discharged on adding nitre. Dissolyes readily in 
nitrio acid, with efferyescence ; at least, the yellow pulyerulent coat- 
ing behayes thus with nitric acid. Extremely rare. 

XairhoUto (Th. 325; AL 161).— Schlackenwald, Bohemia. Hardness 
about = 5'0 ; streak whita In the forceps becomes white, and Aises 
rather readily, with ebullition, into a yellowish bead. Trace of 
moisture. With borax, in outer flame foses rather readily, with 
sUght eflervescence at first, into an amethyst-coloured glass. 

Xarpliolito (Th. 325 ; Al. 161) Schlackenwald, Bohemia. Hardness 

about= 4 ; streak white. In the forceps the fibres diyeige, and fume 
with slight intumescence and efferyescenceinto a pale brown scoria, 
which, in a good heat, forms a bead of the same colour. No water. 
With borax dissolyes readily into a glass, coloured by manganese in 
the outer flame ; in the inner flame it becomes colourless. 
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xmtalte (Th. 330 ; Al. 102) Killiney Quarry, near Dublin. Yields 

easily to the knife ; stredL white. In the forceps, at a low heat, it 
blackens, then intumesces a little, and ^ses on the suifaoe into a 
rough white enamel ; a minute splinter faaes into a shining white 
globule. Contains some water* With borax effervesces at first, in- 
dicates some iron, and fuses very dowly into a colourless glass. 

^ [In the forceps intumesces, and melts into a glassy bead, more rea- 
dily than Spodumene ; flame indicates slight trace of lithia ; and, 
in melting, the assay glows brilliantly.— -Ed.] 

BrwaaBita (Th. 378). — Moume Mountains, county of Down. Yields 
easily to the knife ; streak nearly white. Effervesces with muriatic 
add, veiy briskly if reduced to powder. In the forceps it intumesces, 
and effervesces a little at first, and fuses readily into a shining black 
globule, very feebly magnetic. Contains a little water. With bo- 
rax it effervesces alittle at first, andfiises rather quickly into aglass 
deeply coloured by iron. Ko trace of manganese. 

Xyaiiit«(Fu^8iioliolille; Blustlsiitt). 

Kyaaite (Th. 241 ; Al. 108).— St Qothard. Yields easily to the knife 
on the broad plane of the prism, while the edge of the crystal resists 
the file ; streak white. In the foroeps it is infiisible ; and when in- 
tensely heated, it loses its colour, and becomes white. Contains no 
water. With borax it is almost invisible. With nitrate of cobalt 
it becomes blue. 

Bipaiite (Th. 241 ; Al. 108).— Shetland Isles. Hardness about » 4*0. 
In the forceps infusible. No water. With borax scarcely soluble. 



(Th. 297 ; AL 139). — Oweebaira Biver, DonegaL In the 
forceps fuses on the edge into a clear glass ; in a good heat a small 
fragment forms ahead. Witii borax it is very slowly soluble. Ko 
water. 

«— *^*-if*> (Th. 332; AL 120). — ^Maggia, St. Oothard. Hardness about 
=4-0. In the forceps, at a low heat, it blackens for an instant, then 
fuses quietly but slowfy into a rough blebby colourless glass, and 
scarcely fi>rms a bead. Contains a good deal of water. With borax 
it is very slowly soluble. Does not gelatinize in nitric acid. 

soltte {Vide Blne^par) (Th. 310; Al. 157).— Yorau, Btyria. 

Yields to the knife ; streak pale blue. In the forceps loses its co- 
lour, and fuses on the edge into a white enameL With borax fiises 
into a glass coloured by iron. 

ad, anenlafte at (Ph. 364). — Johanngeorgenstadt, Saxony. Hard- 
ness =3*5; streak white. Oncharc(^itdecrepitat€»alittle; fuses 
readily ; emits the smell of arsenic, and nothing remains but globules 
of metallic lead. 
Trttnil, anenio-piioflpluiAe of (Ph. 362). — Cumberland. Hardness = 3*5 ; 
streak white. On charcoal it fuses quietly, with some ebullition, 
into a globule, which on cooling becomes white, and crystallises into 
polygonal focets, emits a fBunt smeU of arsenic, and yields some glo- 
bules of lead. 
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Xiattd, «nwBio-plMM|iluiAe at. — ^West Fell, Cumberland. Of a wax-yellow 
colour, fiardnees » 3*0 ; streak yellow. On charcoal decrepitates ; 
but if slowly heated, it melts, and emits a faint smell of arsenic ; me- 
tallic globules of lead are formed, and enyeloped in a glassy residue, 
which forms a globule with difficulty; it crystallizes on cooling. 
Bare. The dark-coloured crystalline globule, when fused widi 
borax, forms a colourless glass, which becomes green when cold: this 
is, probably, owing to a minute portion of chrome. 

Xiattd, fiwoionUitod brown aneniato at. — Cornwall. Hardness » 3*5 ; 
streak white. On charcoal it taaes readily, and emits faint odour of 
arsenic, and nothing remains on the chaicoal but grains of lead. 

XiaadfOtaromatoof (Ph. 368 ; Th. 560).— Beresoff Mine, Siberia. Hard- 
ness =2* 5 ; streak and powder orange-yellow. On charcoal it decre- 
pitates violently; reduced to powder, and moistened, it becomes black, 
and fuses readily into a black fluid mass ; deposits minute globules 
of lead round the assay, and leaves a black scoria, infusible, and not 
magnetic. With borax fuses into a deep green glass, opaque unless 
a very minute portion of the assay be used. 

Xiead, molybdate of, orytrtaUiaed (Th. 562).— Bleyberg, Carinthia. 
Hardness =: 3*0 ; streak white. Decrepitates violently on charcoal ; 
it fuses, when reduced to powder and moistened, into a yellow mass, 
and globules of lead are formed. With salt of phosphorus a smaU 
portion of assay fuses readily into a glass of a fine green colour. 

iMd, mwiatoof (Ph. 360 ; Th. 557).— ChurchiU, in the Mendip HiUs, 
Somersetshire. Hardness = 2*5 ; streak white. On charcoal it decre- 
pitates ; reduced to powder and moistened, it is speedily reduced to 
metallic lead on charcoal, and exhales white fomes ; heated witili 
biphosphate of soda, and peroxide of copper, the flame assumes a 
fine blue colour for an instant. Extremely rare. 

Itaad, phoaiAate of (Ph. 362). — Luganure, county Wicklow. Hardness 
t= 3-5 ; streak white. On charcoal fuses readily, with slight ebullition, 
into a globule, yeUow while wann, pearly white and crystallized 
when cold ; with carbonate of soda it yields globules of leacL 

Xiaad, phoaphate of. — ^From Drigeth, West Pell, Cumberland. Soluble 
in warm nitric acid, without effervescence. Character same as 
last. 

Xiaad, green phoephate o£ — Luganure, county Wicklow. On charcoal it 
decrepitates ; but if slowly heated, it foses with some ebullition into 
a globule, which crystallizes in large facets when cold ; but if the 
fusion is prolonged, it retains its globular form even when cold. 

Zieadf brown phoepbate of. — Przibram, Bohemia. Hardness = 3*5 ; 
streak white. On charcoal faaes readily and quietly into a globule, 
which crystallizes in broad &cets when cold ; at the moment it crys- 
tallizes, a gleam of light is emitted by the globule; it does not contain 
arsenic ; with carbonate of soda it gives globules of lead. 

Xiead, brown phoqibate of. — Huelgoet, Lower Brittany . Hardness^ 3-0 ; 
streak white. On charcoal minute particles fly off with slight de- 
crepitation; fiises readily into a bead, which is white and crystal- 
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lized on its surface when cold. No water. With borax effervesces 
a little^ and dissolves rapidly into a glass, transparent and yellow 
while warm, colourless when cold. Becomes opaque by flaming. 
With carbonate of soda it is speedily reduced. 

nlphato-oarbonata of (Ph. 358 ; Th. 567) — Lead Hills, Cum- 
berland. Hardness =2-5. Does not effervesce in acid; it is partly 
dissolved. On diarcoal does not decrepitate, and ^es readily into 
a brown mass, and yields globules of lead. 

i^pluito of (Ph. 365 ; Th. 559).— Paris Mine, Isle of Anglesea. 
Hardness = 3*0. On charcoal, in the outer flame, fiises quietly and 
readily into a globule, which is white when cold, and in the reducing 
flame it speedily yields globules of lead. 

ilpbAie of. — Luganure Mine, county Wicklow. It decrepitates 
strongly when heated ; in other respects it is similar to the last 
Extremely rare in this locality. 

snlphnret of. — Hero Shaft, Luganure, county Wicklow. Yields 
easily to the knife. On charcoal it fuses quietly, and becomes very 
fluid ; in the reducing flame it yields grains of lead, and deposits a 
yellow powder on the charcoal ; does not emit smell of sulphur while 
fusing. 

, TnngBtftto of (Ph. 370). — Zinnwald, Bohemia. Hardness= 30 ; 
streak white. On charcoal it fuses readily into a dark-coloured glo- 
bole. No water. With borax dissolves readily into a glass, wMch 
becomes opaque and white when cold, if a large portion of the assay 
DG used 

anadiaie of (Ph. 370 ; Th. 573).— Wanlock Head, Lead Hills, 
Cumberland. The crystals are aggregated in smaU globules. Hard- 
ness =3*0; streak white. On charcoal it fuses readily, with ebullition, 
^ and is partly reduced to metallic globules, and a black scoriaceous 
* mass remains. No water. With borax it dissolves readily, and 
on cooling becomes opaque ; and blue (by reflected light only), if the 
proportion of the assay be large ; but if a small portion be used, the 
bead is emerald green. 
TjQiid, vaadiaie of, eomiMiot mamllUtiMl. — Wanlock Head, Lead 
Hills, Cumberlsmd. Hardness = 3*5-4-0. Its pyrognostic characters 
are the same as the last. 
XiOlMmtito (Tti. 338). — Glenarm, county Antrim. Yields to the knife ; 
hardness about =40. In the forceps Aises quietly into a blebby co- 
lourless bead. Contains water. With borax it iases rather slowly 
into a colourless glass. Gelatinizes feebly in nitric acid. 
Ziopidokrokiie. — Pfortzheim, Baden. Yields easily to the knife; streak 
yellowish-brown. In the forceps fuses into a grey metallic-looking 
magnetic globule. With borax it fuses speedily into a glass deeply 
coloured by iron. Contains water. Nitre does not indicate manganese. 
Xiopidollie (Th. 361 ; Al. 93).— Eozena, Moravia. Yields easily to the 
knife; streak white. In the forceps fuses very readily, with intu- 
mescence and effervescence, into a white vesicular globule, which 
becomes transparent and colourless, if heated intensely for a short 
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timei WiUiboraXyitfiueBBpeedny with effervesoence, and ill large 
quantity, into a colourless glass. [The borax bead, held in the ozy- 
dating flame, acquires an amethystine colour, indicatiiig l^e preeence 
of manganese — 'Ed,'] I could not detect boradc add by the blow- 
pipe with Dr. Turner's flux of bisulphate of potash, and flnate of 
lime While fusing, it tinges the flame behind the essay carmine- 
red, particularly if the jet 1^ passed near the assay and does not en- 
velope it ; if the assay be iftised with powdered fluor spar. Hie red 
colour is readily perceived. Heated with sulphuric aoid on platins 
f oil^ and a piece of glass placed over it^ it gives a trace of finorio 
acid. 

Zimolte (Th. 286; Al. 112) ^Yields to the knife. In the forceps 

emits a brilliant light, and in good blast fuses on the edge into a 
clear glass. With lK>rax dissolves very slowly into a clear glaaa. 

Xievyne (Th. 335; Al. 118). — ^Benevenagh, county Deny. YieldBtothe 
knife. In the forceps becomes white, intumesces much, and fiises into a 
white blebby globule. Contains much Water. With borax dLasolves 
speedily into a transparent glass, with slight effervescence^ Does 
not gelatinize with nitric acicL 

Uevrita (Th. 148 ; Al. 230).— Itio la Marina, Island of Elba. Hard- 
ness about ^ 5-5 ; powder blackish-green. Not magnetic hefbn 
roasting. In the forceps it becomes magnetic when gently heated, 
and fbses readily, with slight effervescence, into a black magnetic 
bead. With borax effervesces for an instant and fuses rather slowly 
into a transparent glass deeply coloured by iron. Does not contain 
manganese. 

SUaia, biaaaqwmyJrpiMi arMttlato «f, (Ftuffmaoolite) (Th. 135 ; AL 
21).-^Frince8s Sophia Mine, near Wittichen, Baden. On charcoal 
it gives out a Mnt arsenical odour. In the forceps it foses readily^ 
with some effsrvescence and intumescence, into a bluish globule, 
opaque. Contains much water. Witii borax fdses readily into a 
pale cobalt-blue glass. 

Ume, phoaphate at (Vide Apaille). — ^ArendahL Hardness about = 
4*5 ; streak white» J n the forceps Aises slowly on the edge into awhile 
glaze. "No water. With borax it dissolves very slowly, and becomes 
opaque by flaming ; it is entirely soluble in biphosphate of soda. 

SUaia, Tungslata of (Ph. 182) ^Bohemia. Hardness =» 4-0 ; stzHik 

white. In the forceps it becomes white, then grey, and fuses on tilie 
edge, with difficulty, into a dark grey glaze, ^o water. With borax 
dissolves, rather readily in the inner flame, into a glass bluish-grey 
when cold, and it becomes white by flaming. 

, Tttngatete of, mmoae^fiMnam, — Schoenfield, Bohemia. Hardness = 
4*0. Decrepitates a little ; acts wil^ fluxes like the preceding, ex- 
cept that it does not become grey in the reducing flame. 

Uihrnnarga (Th« 374). — Adheres to the tongue. Yields to the nail, 
and receives a polish from it. In the forceps whitens, and is iofhaihle. 
Contains much water. Nearly infusible with borax. With cobalt 
beoomes blue. 
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Of (Th. 157 ; Al. 39).— Down Hill, Deny. 
HardneBa nearly = 5-0. With muriatic add it effervesces briskly. 
In the forceps is infusible. No water. With borax it effervesces 
mnch, and dissolves readily and in large quantity into a glass, which 
becomes opaque by flaming, if it be saturated. 

Mugn M li t , oarbmftto of (Th. 157; Al. 39).— Hoboken, New Jersey. 
Hardness = 4*5. Does not effervesce, unless reduced to powder. Invi- 
sible. No water. With borax effervesces briskly, and dinolves rapidly. 

KTngn a rfi t , hydmto of (Th. 156 ; Al. 95) Swinaness-Unst, one of 

the Shetland Isles. Soft, yields to the naiL Is entirely soluble in 
nitric acid, without effervescence. In the forceps it becomes white 
and opaque, but retains its pearly lustre, and is infusible. When 
roasted, it tinges turmeric pa|>er brown. With acetate of cobalt 
becomes pale pink. Contains water. With borax fuses readily into 
a dear glass, which, if saturated, is opaque when cold. 

Magneria, li(rdro-oarboBa«e of (Th. 159).— Hoboken, New Jersey. 
Structure fibrous, radiated, soft. Effervesces briskly with muriatic 
add. In the forceps the fibres diverge and curl up much, but it is 
iufudbla Contains a good deal of water. With borax dissolves 
readily, with slight effervescence. 

Ma»g«nfwo, Uiilloftto of (Th. 516).— Ural Mountains, Siberia. Hard- 
ness = 5*7; streak white. In the forceps it fuses readily, with slight 
effervescence, on the edge, into a brown glass, and forms ahead with 
difficulty. No water. With borax it CTiits some bubbles, and fuses 
slowly into a glass of an amethyst colour in the oxydating flame. 

MawganaaOj blaek <wid» of. — Harz. Hardness = 4*0 ; powder black. 
Contains a good deal of water. Decrepitates a little when heated, 
and is injfosible. 

MawganaoOj tentfoolar oariK»i*te of. — Schneeberg, Saxony. Hardness 
« 3-5. When scraped, it effervesces brisUy with acid. In the for- 
ceps it decrepitates violently; reduced to powder, and moistened, it 
blackens, and is infusible. No water. With borax it effervesces 
briskly, and dissolves readily into a glass of a deep reddish eolour. 

MaagWMoe, liydmted osido of. — Glandore, county Cork. Hardness 
= 5*5-6*0. Powder brownish-black. In the forceps glazes on the 
edge, and is feebly attracted by the magnet. Oontains a large por- 
tion of water. 

Maaganeoe, nwiwniatftd oxide of. — Bestormal Mine, Lostwithid, Corn- 
wall. Hardness s 4*0. Powder black. Infusible. Contains some water. 

MaagMMMio, phoiihato of, vadlxom (Th. 472). — ^Near Limoges, France. 
Hardness = 50 ; streak greyish-white. In the forceps it decrepi- 
tates; but if gradually heated, it fuses readily, with sHght intumes- 
cence, into a black bead, attracted by the magnet. A trace of 
water. With borax it dissolves readily. In the outer flame it in- 
dicates manganese, and in the reducing flame iron. 

MaagaaeM, aomidriUoate of (Th. 514). Franklin, New Jersey, North 
America. Colour nearly black. Hardness = 5*5; streak dark red. In 
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the forceps glazes on the edge, hut does not fuse ; it is attnetsd 
hy the magnet after roasting. No water. Dissolyes in borax; 
and it is difficnlt to exhibit the colour of the manganese in the outer 
flame. 

Maagaaw, alaiy oxid* of. — ^Eoury, county Cork. Hardness =4*0. 
Powder black. Fuses on the edge into a black glass. Contains somt 
water. 

Mmgaaeae, maHsibxapmi of. — ^Nagyag, Transylvania. Ck)lour dark brown. 
Hardress = 4*0 ; streak greenish. Efferyesces with muriatic acid, and 
gives out a smeU of sulphuretted hydrogen. On charcoal it fuses 
quietly, but slowly, into a black scoriaceous bead, not attracted by 
tiie magnet No water. With borax it is very slowly soluble, and 
the amethyst colour does not appear until the assay is entirely dis- 
solved. 

The grey portion, — ^Hardness = 2*5 ; streak grey. In the forceps it 
becomes black, and glazes on the edge, but does not ftise. !H3fer- 
vesces with muriatic acid, and emits a smeU of sulphuretted hydro- 
gen. With borax it dissolves very slowly, and the moment the 
assay is entirely dissolved, the amethyst colour is developed. 

Th^ appear to be two distinct combinations of sulphur and man- 
ganese in this specimen. Compare the analyses of Yauquelin, and 
Arf^edson in Allan's Manual of Mineralogy, page 279. 

BUnganlta, orystalliiod (Th. 502). — ^FromLahn, on the Ehine. Hard- 
ness =3*5. Powder greyish-black; infusible. Contains a little 
water. With borax gives an amethyst coloured glass. 

Manganlto, prlmiatio. — ^Hardness = 4*0 ; powder brown. Decrepitates ; 
infusible. Contains some water. 

Mftrmat.lt0 (Ri]^iir«t of ano and Iron) (Th. 548). Hardness =4*5; 
streak pale yellowish-brown. In the forceps it does not decrepitate ; 
it is more fiisible than the common brown blende ; it scarcely forms 
a bead, which is feebly attracted by the magnet. No water. With 
borax dissolves slowly into a glass, transparent while hot ; muddy, 
opaque, and dark-coloured when cold. 

Moionlte (Th. 271 ; AL 139) Monte Somma, Vesuvius. Efferveeoes 

with muriatic acid. In the forceps intumesces and effervesces to a 
great degree, and fuses slowly into a blebby colourless glaas. With 
borax fuses rather slowly, with ^^on^tntf^cl effervescence. This specimen 
does not gelatinize with nitric acid. The effervescence is caused by 
a superficial coating of carbonate of lime on the crystals. The trans- 
parent part of the crystals does not effervesce. Yields with difficulty 
to the knife. 

aCoUiUie (Th. 207 ; All. 207).— Capo de Bove, near Bome. Yields to 
the knife ; hardness about = 4*5 ; streak white. In the forceps fiises 
readily into a transparent green glass bead. No water. With borax 
it dissolves slowly into a glass coloured by iron. 

I. — Menilmontant, near Paris. Hardness about « 7*0. In the 
forceps infosible, but becomes white and opaque. Contains water. 
With borax fuses slowly into a colourless glass. 
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I. — Yields easily to the knife ; scratched by flaor spar. In the 
forceps fases readily, with some intomescence and efferyescence, into 
a beady transparent while hot, bnt white and opaqne when cold. 
Contains much water. With borax effervesces a little at first, and 
fvLBes slowly into a glass, colourless and transparent; with nitrate of 
cobalt, it foses into a blue glass. Beduced to powder, and moistened 
with nitric acid, it gelatinizes slightly. It is yery tongh. 

(AL 128). — Faroe Isles. Hardness about = 3*5. Its pyrognostic 
characters correspond exactly with those of Mesolite. 
■ole (Al. 128.) — Portrush, [N^orth of Ireland. Hardness about s 4*0. 
In the forceps becomes white; exfoliates a little ; intumesces and 
fuses rather slowly into a white blebby bead. Contains much water. 
With borax it dissolves readily. When reduced to powder, and 
moistened with nitric acid, it gelatinizes. 

■oliia (Th. 317 ; Al. 122).— Yields with some diflculty to the knife. 
In the forceps it becomes opaque, exfoliates, intumesces, and foses 
into a white blebby globule, which becomes more transparent in a 
stronger heat. Contains much water. With borax it effervesces a 
little at first, and then fuses readily into a transparent colourless 
glass, leaving a skeleton which is more slowly soluble. When pow- 
dered, it gelatinizes with nitric acid. This is the Skolezite of Mr. 



[BQoa, BCargwrodite. — Three-rock Mountain, county Dublin. Fusible 
on the edge with great difficulty. Contains water. • With borax 
dissolves readily. Leaves a' skeleton of silica in microcosmic salt, 
in which, however, it easily dissolves. — ^En.] 

MoljlMieBa, Ri]^iiret of (Th. 88) ^Cumberland. Yields to the nail. 

In the forceps it is infasible, and does not undergo any change with 
borax. 

MvMlto (Fu^PyroMne). (Th. 187; Al. 144).— Mussa, Piedmont. 
Hardness = 5-0. In the forceps, in the outer flame, fuses quietly into 
a dear glass; in the inner fiame intumesces and effervesces. A 
piece the size of a pin's head fdses only on the edge. With borax fuses 
very slowly. Contains no water. 

Nftorlle (Th. 244) ^Fair Mountain, Glendalough, county Wicklow. 

Yields easiLy to the knife ; streak white. In the forceps fosea on the 
edge with difficulty, into a white enamel. Gives a trace of water. 
With borax it effervesces at first, and fiises slowly into a transparent 
glass, coloured by iron while warm. With biphosphate of soda partly 
fdses into a glass, which is slightly opaline when cold, if saturated, 
and leaves a large residue of sUex. 

N*poleoBiie (Th. 29 1 ). Corsica. Yields with difficulty to the knife ; 
powder wliita In the forceps becomes white, and fuses on the edge 
into a blebby glass. Does not contain water. Almost insoluble with 
borax. 

Nalrollto (Th. 315 ; AL 121)— North of Ireland. Yields to the knife ; 
hardness about « 5. In the forceps, at a low heat, it becomes opaque. 
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and fuses readily and qnietLy into a clear colourless globule ; in a 
stranger heat it blisters on the surface. Contains water. Witb borax 
it fuses rather readily into a colourless glass. Beduced to powder, 
and moistened with nitric acid, it gelatinizes. 

ll««rolU«, oryirtalliBad (Th. 315; Al. 121).— Hohentwiel, Snabia. 
Yields to the knife; hardness about = 5*0. The crystals fuse rea- 
dily into a transparent colourless globule. The brown fibrous por- 
tion, when gently heated in the forceps, becomes red, and fuses rea- 
dily into a blebby colourless bead, which becomes transparent in a 
good blast. Contains water. With borax fuses slowly into a oolour- 
less glass. Gelatinizes with nitric acid. 

H#6dla Ora of Bimath (Ph. 278 ; Th. 596) Beresoff, Siberia. Yields 

readily to the knife ; powder lead-grey. On charcoal fuses readily ; 
emits some sulphurous fumes; is partly volatilized ; deposits minute 
globules of lead around the assay; and after intense roasting a giobvle 
of pure copper remains. Extremely rare! 

ManalUa (Th. 166 ; Al. 314).— From Hoboken, New Jersey. Does not 
effervesce in mtric acid, and is not entirely soluble in it. Infusible, 
but becomes pale brown. Contains water. Dissolves readily in borax 
into a glass slightly coloured by iron. 

n0fhMM^ptiadiivB(VidemmtaSiB). (Th. 256; Al. 132). Yesavios. 
Fuses into a colourless and transparent bead slowly in the forceps. 
Very slowly soluble in borax. 

MMcel, oopper-aoloarad. — Hardness = 5*5 ; brittle. On charcoal it soon 
gives arsenical fiimes, and fases rather slowly into a black bead, 
which is not magnetic With borax the globule dissolves readily, 
and forms a blue glass. It alloys with tiie platina. 

mokel CMira (Th. 528, and 524).~ComwalL When heated <m char- 
coal, becomes yellow; and, after long continued roasting, it fuses into 
a black scoria, which soon forms a globule, highly magnetic. 

MIASM, nOpluirat af (Th. 524).— Merthyr Tydvi], South Wales. On 
charcoal it fuses readily into a black globule, strongly attracted by 
the magnet. The fused globule dissolves readily in borax, and gives 
an amethyst-coloured glass ; in a stronger heat the glass is violet- 
blue by transmitted light, and olive-green by reflected Ught. 

MuMaUte ( Fide Boi^^ta). (Th. 382 ; Al. 142).— Boston, Massachue- 
sets, ^orth America. Yields to the knife with difficulty; streak 
white. In the forceps intumesces and efiGervesces much, and fuses 
slowly into a blebby colourless glass. Trace of moisture. With 
borax fdses rather quickly, with prolonged effervescence, into a 
transparent glass, fedntly coloured by iron. 

PbMldlaii (Th. 893 ; Al. 188).— Tokay, Hungary. Transluoent <hi 
the edge. Besists the knife ; hardness about a 6*5 ; powder greyish- 
white. In the forceps it becomes colourless, and Aises with diffi- 
culty on the edge into a slightly blebby, transparent, and colourless 
glass. Contains no water. With borax dissolves very (dowly into 
a transparent colourless glass. 
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I (Th. 163 ; Al. 192) Otaheite. Besists the knife. In the for- 
ceps infttsihle. I^o wat^. With boiax Boon indicates iron, but fuses 
very slowly. 

{[diviBo Vesuvius. In the forceps fuses readily, with effervescence, 

into a black scoria. Ko water. With borax dissolves easily into a 
transpaient bead, coloured by much iron. With microcosmic salt, 
dissolves readily, with continued effervescence, leaving a siliceous 
skeleton. — En.J 

( Fu^ Aneaio, yelUyw snlpbaret of ). 



I ( Vide Soi^oliie). (Th. 271 ; AL 139).— Hardness = 4-6- 
5*0. In the forceps effervesces and intumesoes, and ftiaes readily 
into a colourless blebby globule. No water. With borax dissolves 
readily, with prolonged effervescence, into a dear glass, slightly 
coloured by iron while warm. 

-EJlliney Quarry, Dublin. Scratches calc spar. Effer- 
vesces feebly with nitric acid. In the f<»x»ps decrepitates slightly, 
becomes black, and fhses on the edge into a black glaze, not mag- 
netic. No water. With borax effervesces much, and dissolves rea- 
dily. Contains iron. 

r. — ^Sjiockmahon, county Waterford. Scratches calc spar* 
Effervesces with muriatic acid when scraped. In the forceps decre- 
pitates violently ; infusible ; effervesces strongly with borax. 

P«wrM«M (Th. 390 ; AL 188).— -Bodmitz, Hungary. Hardne86»5-0; 
brittle. In the forceps intumesoes much, suddenly, and ^ises very 
slowly into a rough, blebby, colourless glass. No water, or only a 
trace. With borax emits a few bubbles, and fiises rather readily 
into It clear glass. 

FblOilMUe (Th. 351 : Al. 117).— Island Magee, North of Ireland. In 
the forceps becomes white and opaque, fklls partly to pieces, and 
fuses rather slowly into a transparent rough bead. Contains much 
water. With borax it becomes transparent, and fdses slowly into a 
colourless glass. 

Ptealito. — From Silesia. Hardness » 2*0; streak white. In the forceps 
decrepitates at first, blackens, and fiises on the edge into a grey glass; 
it does not form a bead. Contains much water. With borax, in the 
outer flame, it disBolves slowly, and the glass is of a pale amethyst 
colour when cooling, but is nearly colourless when cold. 

FIMwtotte (Th. 392).--Johanngeorgenstadt, Saxony. Yields to the 
knife ; streak white ; hardness eibout -5'5. In the forceps becomes 
white, and fuses on the edge into a blebby colourless glass. Contains 
a good deal of water. Witix borax it effervesces a litSe at first, and 
fiises rather slowly into a colourless glass. 

g tt d hrt < w (Th. 392).— Saxony. Besists the knife ; hardness about 
= 6*5. In the forceps fiises readily into a brilliant dark green globule. 
No water. With borax it effervesces a little at first, and fiises 
slowly into a clear glass coloured by iron. 
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PltolMtono, da*j (Th. 392).— Newiy. Yields with difficulty to the 
knife ; streak white. In the forceps becomes white, and ^ses on 
the edge into a blebby colourless glass. Contains some water. With 
borax fuses slowly, with slight effervescence, into a colourless glaasw 

FlMBttA. — ^Hard as quartz. Translucent on the edge. In the forceps 
becomes white, but is infdsible. Contains a good deal of wat^. 
With borax, a small fragment dissolves slowly ; with carbonate of 
soda effervesces briskly, and dissolves speedily. 

Plaoiuwte (Black BpliMl). (Th. 213 ; Al. 165).— Amity, New York, 
Korth America. Scratches quartz; brittle. Infdsible alone. No 
water. With borax fdses with great difficulty. 

Polymigiilto (Ph. 261). — ^Friedrichswam, Norway. Hardness « 5-5; 
streak pale brown. In the forceps infdsible. With borax effer- 
vesces, and fuses rather easily into a glass coloured by iron. 

9r^tudkm{Vide^da^. (Th. 274; Al. 110).- Besiststheknife; hard- 
ness about =: 6'0. In the forceps whitens ; the fibres diverge ; it in- 
tumesces and effervesces much, and fuses readily into a pale green 
transparent globole, slightly blebby. No trace of water. With borax 
effervesces much at first, and fuses readily into a transparent glass 
coloured by iron while warm. Does not gelatinize with nitric acid. 

Pr«liiilft« (Tk 274 ; Al. IIO) Scotland. Besists the knife. In liie 

forceps it becomes white; intomesces and effervesces much, and 
fdses into a colourless blebby globule. No water. With borax it 
fuses, with effervescence, very quickly into a colourless glass, and 
dissolves in very large quantity. [In microcosmic salt, dissolves 
more slowly than in borax, with effervescence, into a colourlesB 
bead, leaving a siliceous skeleton. — 'Ej>J] 

PirilomelaiM. — Glenmalure Mine, county Wicklow. Hardness « 6*0. 
Decrepitates when heated ; infusible. 

Prilomelane, botryoidal (Th. 508) — Siegen, on the Ehine. Hardness 
= 6*0 ; powder nearly black. Infusible ; not attracted by the mag- 
net after roasting. Contains a little water. 

Pyoatte {Vide Topai). (Th. 254 ; Al. 1 74).~Altenberg, in Saxony. 
Brittle; scratches quartz feebly. In the forceps it decrepitates a little, 
becomes white and opaque, and is infusible. Contains no water. 
With borax it fiises slowly into a colourless glass. 

Pyrargyl]it« ( Vide loUto). (Th. 238 ; Al. 818).— Helsingfors, in Fin- 
land. Hardness about » 3*25 ; yields easily to the biife ; streak 
white. Small fragments are translucent on the edge. In the forceps 
cracks a little, becomes white ; in a good blast it glazes on the ed^ 
Heated with nitrate of cobalt, it becomes pale blue. Contains a con- 
siderable portion of water. With borax dissolves very slowly into a 
transparent glass, feebly coloured by iron while warm. Yery rare. 

Pjrritea, oookMomb (Ph. 212).— Derbyshire. Yields with difficulty to 
the knife; hardness about=6 ; streak greyish-black. On charcoal 
it blackens ; emits pungent fames, and fuses readily into a globule, 
rough and magnetic when cold. 
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TjmltuHB, aoionlar. — Schurde, Thuringia. Hardness = 2*5 ; powder 
greyiah-black. Invisible. A trace of water. 

ryroliudte, radiated. — Soft; soils paper like Plumbago ; powder nearly 
black. Infdsible. Does not contain water. With borax it dissolves 
readily, and tinges it of a deep amethyst colour. 

P^roliunte, oomiiaot maxnillated. — Hardness =2 '5; powder black. In- 
fdsible. No water. With borax as before. 

Pjpnope ( Vide Oamei). 

PyraphgrwOito ( Vide Topai). (Th. 253 ^ AL 1 74).— Einbo, near Fahlnn, 
Sweden. Yields to the knife ; streak white. In the forceps becomes . 
white ; and, in a good heat, fuses or rather glazes on the edge. Con- 
tains a little water. With borax effervesces a Httle at first and fiises 
very slowly ; with acetate of cobalt, becomes blue. 

Fyitvxflne ( Vide Augite ; Bronsite ; MypwmQumo; XaamLte ; Sahlite). 
— Fuses readily on the surface with very slight effervescence ; but 
forms a bead with difficulty. With borax soon indicates iron, and 
dissolves very slowly. The black grains from the under side fiise 
readily, with effervescence and intumescence, and thereby prove 
that the other portion has been partially fiised. 

Realgar ( Vide Araenio, red anlplmret of). 

BluBtisite {Vide Syaaite). (Th. 241 ; Al. 108) Tyrol. Yields easily 

to the knife. In the forceps becomes white ; is iidfasible ; and, with 
nitrate of cobalt, becomes blue. Almost insoluble with borax. Ko 
water. 

Bbodoniie ( Vide Allaglte ; BostMiiite). 

Rhomb Spar. — ComwaU. Scratches calc spar. Effervesces feebly 
with nitric acid when scraped ; decrepitates violently ; when heated 
^ slowly, it blackens ; is infusible, and does not become magnetic. With 
borax it effervesces briskly, and dissolves readily. 

Jtntile (FtV/tf Anaiaee; Brookite; Tltaniimi, golden-haired). (Ph. 
254). — Killin, Argyleshire. Hardness = 5*5 ; streak nearly white ; 
brittle. In the forceps infusible; with borax it dissolves very 
slowly into a glass of a pale amethyst colour when cold ; with a 
larger proportion of the assay it is almost black and opaque by re- 
flected light, and dark amethyst colour by transmitted light ; in the 
outer flame the colour is discharged ; not made opaque by flaming. 
With salt of phosphorus it dissolves with the greatest difficulty, re- 
quiriug a very prolonged and intense heat ; the glass is yellow while 
warm, amethyst colour when cold; — the colour is not discharged by 
the outer flama 

Raiile (Ph. 254). — ^Brocca Mountain, Luganuro Mines, county Wick- 
low. Hardness 5 •0-5*5 ; streak yellowish- white. A thin fragment 
is translucent on the edge ; transmits a red colour. In the forceps 
it is infusible ; in an intense beat glazes a little on its surface. Ko 
water. With borax very slowly soluble ; the glass is colourless while 
warm ; pale amethyst colour while cold ; not made opaque by flam- 
ing ; in the outer flame the colour is discharged, and it remains co- 
lourless on cooling. 
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SahlMe. ( Vide PyroMne). (Th. 187 ; Al. 143).^Tiiee Island, 8co^ 
land. Hardness = 5*0 ; streak white. In the forceps, in the onter 
flame, it fuses on the edge into a green glass, slightly blebby ; in a 
strong heat it boils a good deal, and a small fitigment forms a clear 
green bead with difficulty. Does not contain any water. With 
borax emits a few bubbles ; colours the glass faintly with iron ; and 
is very slowly soluble. 

Sapphirina (Th. 218 ; Al. 207) — Greenland. Scratches quartz feebly. 
In the forceps it is not altered in any respect; and a fragment is 
infusible in borax. 

flMuanrlte (Th. 391). — Geneva. Yery hard; aknost rerasts thefil& In 
the forceps it intumesces and effervesces a little, and fuses rather 
readily into a glass slightly blebby. No water. With borax effer- 
vesces a little, and fuses rather speedily into a glass coloured by 
iron. 

fleapoUte (Vide NuttaUte; PanuitliiBe; WenMrite). (Th. 271 ; AL 
139). — Hardness about =5*5. In the forceps intumesces and effer- 
vesces much, and ^ises readily into a colourless blebby glass. With 
borax fuses readily, with continued effervescence, into a clear glass. 

Soapoliie (Th. 271 ; Al. 139).— Probably from ArendahL ResLsts the 
knife. In the forceps becomes white and opaque ; it intumesces and 
effervesces, and fuses readily into a blebby translucent globule; 
[soda flame — EnJ Trace of moisture. With borax it fuses readily, 
with continued effervescence, until the assay is entirely dissolved into 
a colourless transparent glass ; with nitrate of cobalt gives a blue 
glass. [With microcosmic salt dissolves readily, with continued ef- 
fervescence, leaving a skeleton. — En.] 

[floapolite, red. — County Donegal. Eases, with some difficulty, into 
a white opaque glass ; no soda. With borax, dissolves very slowly, 
without any effervescence ; no iron. — ^En.] 

hwan-en (Ph. 313)— Nagyag, Transylvania. Brittle. On charcoal 
fuses quietly and readily into a dark globule ; and, after long roasting, 
yields a grain of pale-coloured copper ; when heated on charcoal it 
deposits a white powder, which is pale yellow while warm. (Is this 
Zinc?) 

(Th. 119; Al. 19). — ITear Bomnahon, county of Waterford. 
Yields to the nail. In the forceps becomes white, and fbses readily 
into a white enamel. Contains much water. A small piece, wil£ 
nearly an equal portion of powdered fluor spar, on Charcot foses into 
ahead, transparent while warm, opaque when cold. 

lentiottUr (Th. 119; Al. 19).— Kear Paris. In the forceps 
exfoliates, becomes white, and fuBes rather slowly into a white ena- 
mel. Contains much water. With borax Aises readily into a dear 
glass. 

[Serpentine. — County Galway. In the forceps foses on the edge, with 
grfeat difficulty. Contains water (8, p. c). With borax, fdses 
slowly into a transparent bead coloured by iron. With microscomic 
salt, dissolves slowly, with effervescence, leaving a skeleton.— En.] 
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ry annioal Aatimonial. — ^Hardneas » 3*0; streak dark grey; fraBli 

fracture steel grey, and fine grained. On charcoal emits copious white 
fiuDaBy with some smell of arsenic at first, and lea\:fis a bead on the 
charcoal, which, after long roasting, becomes malleable. 

le» b la gwl p hn r t of (Th. 641).— Sombrerete, Mexica Sectile; 
cut surface shining. On chiarcoal it ftises very readily, and leaves a 
large bead of silver. 

Ore, da»k red (Th. 648). — ^Abendroth Ifine, Andieasberg, in 
the Hartz. Yields easily to tiie knife ; streak dark red. On char- 
coal it decrepitates violently; but when powdered, and moistened, it 
is speedily i^uoed. 

• Ore, dark red, iwriva, — ^Hardness about=3'0; streak dark red; 
brittle. On charcoal decrepitates, and fuses very readily into a black 
shining globule, which is soon reduced to a globule, of pure silver; it 
deposits a yellowish powder at some distance from the assay. 
laragdtte ( Vide Bombleode). — ^Hardness near 6*0 ; scarcely yields 
to the knife ; powder white. In the forceps fuses, with very slight 
effervescence, into a green slightly blebby bead, which becomes pale 
blue in a strong heat. No water. With borax dissolves very slowly 
into a glass slightly coloured by iron. 

. (Th. 257 ; Al. 113 ; Ph. 127, Jameson,* voLii. p. 62).— Kand- 
gerluarsuk Fiord, West Greenland. Hardness nearly equal to Fel- 
apar; yields to the knife ; streak white. In the forceps fuises with 
effervescence into a colourless blebby glass on the edge, which, in a 
prolonged blast, is converted into a white infusible scoria, probably 
owing to the escape of the soda. Contains a little water.' With borax 
it frises quickly at first, and leaves a porous skeleton, which dissolves 
slowly into a colourless glass. Beduced to powder, and moistened 
with nitric acid, it gelatinizes ; dissolved ia warm dilute nitric acid, 
it gives a white curdy precipitate with nitrate of silver, which blackens 
after exposure to light. While fusing, it makes a slight crepitating 
noise, very like carbonate of soda when fused on platina wire. I 
could not detect the muriatic acid with microscopic salt and oxide of 
copper, as recommended by Berzelius. 

ffftdfllftir (Th. 257). — Vesuvius. Colourless, and nearly traassgeieat. It 
is brittle. Contains no water; and agrees with the Greenlttid varietf 
in its pyrognostic and chemical characters. In the forceps effervesces 
little, and fuses readily into a colourless globule, slightly blebby. 
See Annales de Chimie et Physique, tome xxix. p. 1 7. 

flodaliie (Th. 257 ; Al. 1 13).— Vesuvius. Of a pale green colour. In 
the forceps, in the outer flame, it is not affected jnuch ; in the inner 
flame it effervesces and iatumesces much, and fuses into a transparent 
odourless glass, slightly blebby. No water. With borax fuses 
very slowly into a colourless glass. Beduced to powder, and mois- 
tened with nitric acid, does not gelatinize. 

* "^ A STStem of Hinorakgy,** ftc, &c By Robert JunMon. Third editioo, 8vo, 
8 yols. Edinbargb : 1820. 
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BordAwallte (Th. 380 ; Al. 321).— Sordawala, Finland. Brittle ; resista 
the knife. Perfectly opaque. In the forceps intomesces a good 
deal, and fases, with Blight effervescence, rather readily into a bril- 
liant black bead, not magnetic. Contains some water. With borax 
emits a few babbles, and fuses readily into a glass coloured by iron. 
Ko manganese. 
flphnrondttriie ( Vide Carbonate of Iron). (Al. 42). — Hanau, Qermany. 
Translucent and greenish. Hardness « 4-5 ; streak white. Does not 
effervesce with cold muriatic acid ; with warm acid it effervesoes 
briskly, and is entirely soluble in it. In the forceps, when gently 
heated, it blackens and becomes magnetic ; in the reducing flame it 
fuses on the edge into a shining greyii^-black magnetic scoria. 
With borax it effervesces bnskly at first, and fuses speedily into a 
glass deeply coloured by iron; a minute portion fused with borax, so 
as to tinge it faintly with the iron, and touched with a crystal of 
nitre, intUcates, by ^e purple colour, the presence of a little manga- 
nese ; the colour produced by the manganese may be discharged by 
the reducing flame 
9pli«niUte (Th. 395; Al. 207).— Schemnitz, Hungary. Hardness =: 
5*0 ; brittle ; resists the knife. In a very strong heat it becomes 
transparent, and fdses with difficulty on the edge into a blebby co- 
lourless glass. Trace of moisture. With borax it is scarcely soluble. 

liene^(Ph. 258). — Sartut, in Greenland. Hardness = 5'3; streak white. 
In the forceps, in the outer flame, loses its brown colour, becomes yel- 
low and translucent. In the inner flame it fuses readily on the edge, 
with some ebullition and slight scintillation, into a dark -coloured 
scoria ; it does not form a bead unless the assay be very minute. "No 
water. With borax it fuses slowly into a glass, yellow while warm, 
colourless when cold. 

I (Ph. 250). — ^Andemach, on the Ehine. Hardness = 5*2; streak 
white. In the forceps fhses rather readily on the edge into a dark- 
coloured glass; the colour of the unfiised portion is not altered. 
Wo water. With borax it dissolves slowly into a glass, yellow while 
warm; in the inner flame it is yellow while warm, and brownish 
when cold. 

iniillane (Th. 257; Al. 114).— Jaher, near Laach on the Ehine. 
Hardness = 5*5; streak white. In the forceps effervesces slightly, 
and fuses rather slowly into a colourless blebby glass. ISo wat^. 
With borax fuses rather readily, with prolonged effervescence, into 
a colourless glass. Reduced to powder, and moistened with nitric 
acid, it soon gelatinizes. 

Mxlumene (Th. 302; Al. 109).— Eilliney, county Dublin. Resists 
the knife ; hardness about «= 6*0. In the foirceps, when gently heated^ 
it becomes white and very brittle ; [and glows brilliantly — 'Ed. ;i 
curls up and fuses, with very slight intumescence, into a number of 
small globules, which require a good blast to unite them in a clear 
blebby bead. Gbntains no water. With borax fuses readily at first, 
leaving a transparent skeleton, which dissolves slowly. At the mo- 
ment it fuses, it tinges the flame behind the assay carmine-red (proof 
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of lithia), particularly if the point of the inner flame be let play over 
the edge of the assay ; it is not so readily observed if the assay be 
entirely enveloped in tiie flame. 
lodmnme (Th. 302 ; AL 109).— Dalkey Quarry, near Dublin. Be- 
sists the knife. In the forceps intumesces, and fuses, with slight 
eflfervescence, into numerous small globules, which unite in a strong 
heat, and form a blebby globule. No water. With borax dissolves 
rather slowly. 

(Th. 329 ; Al. 97).— Bathlin Island, Antrim. Yields easily 
to the nail ; cuts Hke wax. In the forceps becomes white, and in a 
strong heat fuses on the edge into a white blebby enamel ; a very 
small fragment forms a bead. Contains much water. With borax 
slowly soluble [with effervescence. — ^En.]. 
SftMtlte (Th. 329 ; AL 97) Ghie Grace, Lizard Point, Cornwall. Sec- 
tile ; does not yield to the nail. In the forceps it fuses rather rea- 
dily on the edge, vrith some eJServescence, iuto a white enamel, and 
a small fragment forms a bead with difficulty. Contains a Httle water. 
Dissolves slowly with borax. 

[The Steatite of Gue Grace occurs as a Sahlband between the Ser- 
pentine porphyry and the Granite veins that penetrate it ; it derives 
its magnesia from the Serpentine, and its alumina from the Granite ; 
the Steatite commonly found in Granite veins, at Luganure and Bal- 
lycorus, in the Wicklow and Dublin mountains, contams no magnesia^ 
and is not so soft or fusible as that found in Basalt at Eathlin Island, 
and it contains less water. — En.] 

Btaute, red.— (Th. 344 ; Al. 125) Scotland. Yields easily to the 

knife. In the forceps becomes white ; exfoliates, curls up, and frises 
into a white blebby globule. Contains much water. With borax it 
eflervesces, and dissolves very rapidly into a colourless glass. [Dis- 
solves readily in microscomic salt, leaving a skeleton. — En.] Does 
not gelatinize with nitric acid. 
8ftlIfalto.--Benevenagh, county Derry. Its characters are the same as 

last. 
Strontiaa, Inmni carbonate of (Th. 108; Al. 46).— Strontian, Argyle- 

shire. Its pyrognostic characters same as those of the Carbonate. 
Strontiaa, oarbonato of (Th. 107; Al. 46).— Golden Bridge, near 
Dublin. Yields easily to the knife. Effervesces briskly with muriatic 
acid, and is entirely soluble in it In the forceps throws out a white 
cauliflower-like excrescence, tinges the flame behind the assay deep 
carmine-red, and is infusible. No water. With borax it effervesces 
much, and fuses very speedily, and in large quantity, into a glass, 
which is opaque when cold, if saturated. 
Strontiaii, green oarbenaie of (Th. 107; AL 46.).— Strontian, Ar- 
gyleshire. Its pyrognostic characters same as those of the Carbonate. 
Strentiaii, ralpliaie of (Th. 109 ; Al. 49).— Bristol Hardness about 
B 3-0. In the forceps a large piece decrepitates ; a small fragment 
fuses easily into a white enamel; and when well roasted, it tinges 
the flame behind the assay carmine-red ; but not so strong as the 
carbonate of Strontian. No water. With borax fuses readily, and in 
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large quantity, into a glaaa whioh beoomes opaque when cold, if aa- 
tarated. 
•olpbate ofXJme, oompaioft bydrona. — Hardness less .than calcaieouB 
spar. In the forceps ftues readily into a white opaque globule, which 
boils a little if intensely heated. Contains much water. With borax 
dissolyes Tery readily into a dear glass, which becomes opaque when 
cold, if a sufficient quantity of the assay be used. 



TMU 4par (FiVftfWoDairtoBlte). (Th. 129; A1.162).— Cziklowa, in the 
Bannat, Temeswar. Does not effervesce with muriatio acid. Yields 
to the knife. In the ibrceps fiises, with slight effervescence in the 
inner flame, into an opaline globule. Contains a little water. With 
borax fiises slowly into a colourless glass. Dr. Thompson gives the 
name of WoUastonite to a different mineral {Qu, Stellite). 
T^bla 4par (Th. 129 ; Al. 152). — Hardness about » 3-5. Does not ef- 
fervesce with nitric acid. In the forceps decrepitates slightly, and 
fdses readily into a white enamel ; in a strong heat it effervesces a 
little. No water. With borax dissolves readily into a transparent 
colourless glass. 
Vabia Qpar ^h. 129). — Does not effervesce with acid. Hardness 
about « 4-0. In the forceps it fdses on the edge into a semi-transpa- 
rent glass, and forms a bead with some difficulty in a prolonged 
blast. With borax effervesces a little at first, and ftises rather slowly 
into a colourless glass. 
Talo (Th. 357 ; Al. 90).— St Stephen's, ComwalL Yields easily to 
the knifb. In the forceps fuses readily, with some intumescence and 
effervescence, into a brownish black scoriaceous bead, feebly magnetic. 
With borax fuses readily, with effervescence, into a glass coloured 
deeply by iron. 
Valo, ittdmtited (Al. 91).-^Shetland. Hardness about - 40 ; streak 
white. Sectile in a low degree. In the forceps fiises, with great 
difficulty, on its thinnest edges. Trace of moisture. With borax 
emi ts a few bubbles, tinges ^it with iron, and dissolves very slowly. 
[With microcosmic salt, intumesces and dissolves, leaving a siHceons 
skeleton.— EnH 
Valo, ▼enetijtti (Th. 186).— Tyrol. Flexible, sectile. Yields to the 
nail. In the forceps exfoliates and ftises on the edge into a white 
enameL No water. With borax effervesces much, dissolves spee- 
dily, and in large quantity, into a clear glass not rendered <9aque 
by flaming. Not soluble in hot nitric acid. 
TwitaUto ( Vide OolumUte). (Ph. 272 ; Th. 484).— Connecticut, North 
America. Hardness about « 5*25; streak pale reddish-brown. In a 
good heat it ftises on the edge into an iron-grey glase ; not attracted 
bv the magnet. No water. With borax fdses very slowly into a 
glass slightly coloured by iron; if saturated, the bead becomes greyish 
by flaming, and nearly opaque ; with borax and nitre gives a trace of 
manganese. With salt of phosphorus dissolves slowly into a glass 
coloured by iron while warm ; does not become red when cold; thnre- 
f<»e, does not contain Tungsten. 
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i (Th. 630).— Hael Damsel Mine, St. Day, Cornwall. Brittle; 
yields easily to the knife ; powder dark-grey. On charcoal does not 
decrepitate ; when first heated, it bums with a pale bine flame ronnd 
the assay ; fdses readily ; emits snlphnrons acid fumes and an arse- 
nical smell for a short time. The ftised scoria is attracted by the 
magnet. When well roasted, a grain of copper will be fonnd on break- 
ing the assay. 

ThomMMdto ( Vide Ohaimte). (Th. 314; Al. 124) KHpatrick, near 

Glasgow. Yields to the knife ; hardness abont= 6*0. In the forceps 
it becomes white, exfoliates, intumesces, and fuses readily into a 
white bead, which, if iatensely heated, effervesces a little, and be- 
comes nearly transparent and colourless. Contains water. With borax 
effervesces a little at first, and fuses readily into a colourless glass. 
Gelatinizes readily with nitric acid. Thompson says, ** it does not 
melt." 

Tbmaaoidim (Th. 314 ; AL 124).— From the neighbonrhood of Glasgow. 
Scarcely yields to the knife ; hardness about » 5*0-5*2. In the for- 
ceps becomes white, intumesces, and fuses, with slight effervescence, 
into a blebby, semi-transparent, colourless bead. Contains much 
water. Witik borax effervesces a little at first, and fuses speedily 
into a colourless glass, leaving a small skeleton which dissolyes 
slowly. Gelatinizes readily with nitric acid. 

Tta, enpMoiw milphiir^t of (Th. 586).— St Agnes, Cornwall. Hard- 
nesses 3*0; streak blackish. On charcoal emits slight sulphurous 
smell, and fdses very readily into a magnetic bead. Yields copper 
after long roasting. 

Tta, oxide of (Th. 585).— Saxony. Yields with difiiculty to the knife; 
hardness ■ 6*0 ; streak white. On charcoal it decrepitates, and in a 
good reducing flame it yields a malleable globule, brilliant while hot, 
duU when cold, on account of its rapid oxidation. 

Titaainiii, goldenAalred {Vide Rutile). — Hedmoni Infusible. With 
borax effervesces briskly at flrst, and fuses rather sbwly into a 
transparent glass, which is colourless if the assay be small, but, if 
the proportion of the assay be increased, the glass is yellowish-green 
while hot, and blackish-brown while cold, by transmitted light ; and 
if saturated, becomes white by flaming. With salt of phosphorus, 
it effervesces briskly at first ; gives a glass, yellow while hot, then 
greenish, and finally a pale amethyst colour when cold ; and leaves 
a residuum which dissolves very slowly. 

Topaat (VidelPyoalte; FsrropbyMlite). 

TdnmuiltBA, lOaok. — ^BoTey Tracey, Devonshire. Besists the knife. In 
the forceps it fuses readily, with intumescence and effervescence, into 
a dark-coloured slag. No water. With borax it effervesces, breaks 
up, and fuses quickly into a glass coloured by iron. 

Itan&aUiie, Uaok. — Land's End, ComwalL Fuses readily, with much 
intumescence and effervescence, into a black bead. With borax ef- 
fervesces and fdses readily into a glass coloured by iron. [With salt 
of phosphorus dissolyes readily, leaving a skeleton of silica; bead 
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cherrj-red when hot, green on cooling, and colourless when cold.— 
Ed.] 

TonmuJiBe, green. — Chesterfield, America. Resists the knife. In the 
forceps it fiises on the edge, with slight intumescence, into a greyish- 
white rough enameL No water. With borax it effervesces at firsts 
breaks up, and fuses quickly into a clear glass, coloured by iron while 
warm; with nitrate of potash, manganese is made apparent. 

Tomnuilliie, green. — Killiney, county Dublin. Characters same as last: 
not so much manganese. 

nremeltte, eebeetifterm (Th. 194; Al. 147).— Camborne, Cornwall. 
Hardness « 4-5. In the forceps foses, with difficulty on the edge, 
into a greenish glass, with scarcely any effervescence. No water. 
With borax emits some bubbles, and fuses slowly into a colourless 
glass. 

nemoUte, erystalUaed (Th. 194; Al. 145).— St. Gothard. Hardness 
about = 5*0. In the forceps, in the inner flame, ftises on the edge, 
with some effervescence and intumescence, into a blebby white 
glass, rendered more transparent in a strong heat; and a small 
fragment forms a bead with difficulty. No water. With borax 
emits a few bubbles, and fuses rather readily into a glass slightly 
coloured by iron. 

Triphyline. — ^Bodenmais, Bavaria. Hardness about = 5 ; streak white. 
In the forceps fuses readily into an iron-black globule, feebly at- 
tracted by the magnet ; in a stronger heat the assay spreads over the 
points of the forceps; heated with some of Turner's test (bisulphate 
of potash four and a half parts, fluor spar one part) it tinges the 
flame red. Contains very little water. With borax dissolves speedily 
into a glass deeply coloured by iron. With nitre it indicates man- 
ganese. 

Turquoise ( Vide Colaiie)^ 

Ulranium, osyduleus (Th. 268). — Hardness = 5*5 ; streak black* Infu- 
sible ; glazes a little in a strong heat. Contains a good deal of water. 
With borax it emits some bubbles, and dissolves readily ; in the outer 
flame it is greenish, and contains numerous black floculi ; in the inner 
flame it becomes clearer and of a darker colour. 

Voltsine (Vide Zinc oKysnlphuret). (Th. 540). — ^Lanescot Mine, Corn- 
wall. Hardness e 5*0-5*5; streak white. Decrepitates violently even 
when reduced to powder and moistened ; it deposits on the charcoal 
a powder, yellow while warm. Contains no water. With borax it 
breaks up into minute pieces, and dissolves slowly into a glass, co- 
lourless while warm, which exhibits milky streaks when cold ; by 
carefiil flaming it may be made more opaque ; in the inner flame it 
remains transparent when cold, and cannot be made opaque again 
without a fresh portion of tbe assay being added. Bare. This ap- 
pears to be the mamillated blende of Phillips; see his Mineralogy, 
Third Edition, page 353. 
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(Th. 308 ; Al. 24).— Clonmel, Tipperary. Yields to the 
knife; hardness about = 4*0; streak white. In the forceps it becomes 
white ; the fibres diverge, but are infusible. Gives out a good deal 
of water. With borax fuses readily into a colourless glass, in large 
quantity; with nitrate of cobalt, becomes blue. 

Wenittrite {Vide BoaptMe), (Th. 271 ; Al. 139).— Arendahl, Norway. 
Hardness about = 5-0. In the forceps fuses readily, with intumes- 
cence and eflfervescence, into a colourless blebby glass. No water. 
With borax fuses readily, with continued effervescence, into a clear 
glass. 

Wtthaipite (Th. 376; Al. 156).— Glencoe, Argyleshire, Scotland. 
Nearly as hard as Felspar; streak white. Translucent in thin frag- 
ments. In the forceps fuses readily, with intumescence and effer- 
vescence, into a dark-coloured slag, which melts with some diflSculty, 
on the edge into a black shining glass. No water. With borax fases 
readily into a glass coloured by iron while warm ; with nitre it in- 
dicates the presence of a little manganese. 

'WdDmmUndte (FtV2eTaUe8par). (Th. 130).— .Kilsyth, Scotland. Yields 
to the knife. In the forceps Aises readily into a transparent colourless 
globule, which effervesces a little in a strong heat. Trace of water. 
With borax ftises readily, with slight effervescence at first, into a co- 
lourless glass, and dissolves in large quantity. 

Sao, blue riUoeoiis oxSdeof. — Gatherinenberg. Hardness s 4*5; streak 
white. Does not effervesce with muriatic acid. In the forceps it 
tinges the flame a fine bright green; intumesces, and ^es on the 
edge into a white enamel. Contains a good deal of water. With 
borax it fuses speedily, with effervescence, and in large quantity, 
into a clear glass, and does not become opaque on cooling, even when 
saturated. 

carbonate of. — Hardness « 4*5 ; streak white. Effervesces with 
nitric acid. In the forceps becomes yellow while hot, and deposits a 
powder on the points of the forceps, yellow while warm, white 
when cold ; glazes on the edge. With borax gives a transparent 
bead, yellow while hot. 

Sao, cMurboBJito of. — Siberia. Hardness = 4-5 ; streak white. Effer- 
vesces with nitric acid when scraped. In the forceps becomes opaque 
and yellow while hot. Infusible, but is slowly vaporized. "Very 
fine. 

ZiBO, OKyralphiirot ( Vide Voltsiiie). 

ZIbo, pole blue efliooie of. — Cumberland. Hardness =4*5 ; streak white. 
In the forceps intumesces a little, tinges the flame greenish, and 19 
infusible ; it is pale yellow while warm, and white when cold. Con- 
tains a little moisture. With borax it dissolves very slowly. With 
acetate of cobalt it turns blue. 

Sao, aOioioiis oxide of. — ^Ziklowa, in the Bannat. Specific gravity = 
3*36. Hardness = 5*0 ; streak white. In the forceps small fragments 
fly off; it becomes opaque, white, and brittle; while hot it is yellow, 
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and tinges the flame pale green, and fuses on the edge into a white 
enamel. No water. With borax it efferyesces at first, and diflsolTei 
rather readily into a transparent glass, which is pale yellow while 
warm, and does not become opaque by flaming, even when saturated. 
With salt of phosphorus it fiises into a transparent bead, which be- 
comes opaline on cooling, and a portion remains undissolyed. Be- 
duoed to powder it gelatinizes in muriatic acid in a few minutes. 
SoOy vldte oarbonato of. — Catherinenberg, Siberia. Hardness about 
s= 4*0. Efferyesces briskly with muriatic acid. In the forceps in- 
fusible, but becomes yellow while warm. No water. With borax 
it fuses, with prolonged e£Peryesc6nce, into a transparait glaaii, 
which, when saturated, becomes opaque on cooling. 

( Vide Xpidi»i6) (Th«270 ; Al. 150) From Williamsburg, Mas- 

saehussets, North America. Hardness nearly equal to quartz. In 
the forceps fuses readily, with intumescence, into a pal^ green scoria, 
which glazes on its surface in a yery strong heat. No water. Witii 
borax ^ses readily, with efferyescence, into a transparent bead, co- 
loured by iron wlule warm. 

(Th. 270; Al. 150) ^From Saxony. BeoBts the knife; bald- 
ness about s 7*0. In the forceps it intumesces, efferyesces, and fosea 
readily into a pale green scoria. No water. With borax it dis- 
solyes speedily, with effenrescence, iuto a transparent glass, coloured 
by iron while warm. 

(Th. 270; Al. 150).— From Strabane, county Tyrone. Bensto 
the knife. In the forceps fuses into a dark green sIe^^. No water. 
With borax it breaks up, and fuses readily into a clear g^aas coloured 
by iron while warm. 

— ^Ffitch, Tyrol. Besists the knife ; hardness = 7'0. In the for- 
ceps intumesces, efferyesces, and fuses readily into a pale green scoria. 
No water. With borax it dissolyes speedily at first, and leayee a re- 
sidue more slowly soluble ; the glass is coloured* by iron. 



XXXII. — Oir THB Blowpipe, its History and Use. By AauiLLA Svith, 
M. D., Fellow of the King and Queen's CoU^^ of PhysicianB in Ire- 
land. 

[Read before tbe Geological Society of Dablin, June 18, I860.] 

The Blowpipe is an instrument by means of which the flame of a lamp 
or candle may be concentrated, so as to communicate ayery intaiflebeat 
to small bodies placed within the fiame. Although this instrument was 
employed in the arts by the ancient EgyptiaQS about 1600 years before 
our era, and in more modem times has been used for yarious purposes, 
particularly by goldsmiths and jewellers in the soldering of metals on a 
small scale, whence it deriyes its name in the German language, "Loth- 
rohr," from "Lothen" to solder, and "rohr" a tube or pipe, it is 
scarcely more than a century since ihe idea of applying it to mineralo- 
gical purposes was conceiyed. 
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His Moompan jing; wooAout is iafcm fttmi EaBQiliiiiy and teprairats 
<>>^£KP^i<>i^Bilyefranithm8mg the Blowpipe. It was Ibimd in a Theban 
tomb, in conjuncdoa wiiih repBesantatiiinB of woiioers of gold. 




The following desoription of this remarkable figore is given by Eo- 
sellini : — 

** L'ertefiee s(a sednto dinnanm ad un fnmcllo posto in una vasa di 
temiy nel qnale, mentre soffia con nn tubo di oanna armato in cima di 
metaUo per difesa dal fboco, sembra prendere o aggiustar colle molle la 
materia che fonde, o obe airoventa. A' suoi pede ^ fignrato un mucobio 
ebe par d' argilla, della qaale usano i f(mdatori de' mctalli, o per forme, 
o per altre bisogne dell' arte lore." — RoseUim. IMonutnmti deW Egitto 
$ della NiMa. Pmie Momda. Monumenti CiviU. — Tom. ii., p. 292 ; 
Tavola iii., fig. 4. 

Bergman io^sniifl us that, about l^e year 1736, Andrew 8wab, a 
Swedish metallurgist, and Counsellor of the College of Mines, was the 
first to employ iM& eimple and elegant instrument for the purpose of 
assaying metallic minerals. He, however, left no work on the subject, and 
it is ui^own to what extent his researches with this instrument were 
carried. Hie subject does not appear to have received any particular at- 
tention from any one until Cronstedt, a Bwedi^ nobleman, in 1758, pro- 
posed has system of mineralogy, in which the arrangement is dependent 
on the chemical composition of the minerals. In order to recommend the 
general adoption of his system, it became to him a matter of great import- 
ance to possess some reedy and simple meims of determining the consti- 
tuents of mineral bodies, as it was evident that the slow and laborious 
oporationB of ch^mcal analysis could not be generally employed by mine- 
ndogists. Se found the object of his pursuit in the Blowpipe; and by the 
em^oyment effluxes in the experiments performed with tins instrument, 
lie may be considered as the founder of a new mode of investigation in 
diemical science. He used the Blowpipe to distinguish mineral sub- 
stances from one another, by the means of fusible reagents, ^hose actions 
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should produce such modifications on the objects to which they were ap- 
plied as might afford some conclusions respecting their composition, and 
serve as a basis for the classification he adopted. He carried the use of 
the Blowpipe to a degree of perfection that could only have resulted from 
the most persevering industry. The results obtained by him are to be 
found in the first edition of his " System of Mineralogy," published in 
Sweden, in 1758, a translation of which into English, by his pupil, G. 
von Engestrom, was pubHshed in 1765. The Last edition is that by 
J. H. de Magellan, 2 vola, 1788. 

The employment of the Blowpipe, being thus brought into notioe, 
excited the attention of chemists and minercdogists to the use of the in- 
strument, who, however, derived little advantage from it, except as a 
means of ascertaining the fusibility of bodies, and occasionally their 
solubility in borax ; for the want of skill in its application, which cau 
only be acquired by patience and practice, prevented a just estimate of 
its value being formed. 

In Sweden, however, it appears to have been cultivated with the 
greatest success ; and it is to the chemists and mineralogists of that 
country that we are indebted for the greater portion of the information 
we possess on this subject, particularly to Bergman, Oahn, and above 
all to Berzelius. 

Bergman extended the use of the Blowpipe by a series of original 
researches, in which he investigated the properties of most of the thai 
known species of minerals, and applied it to the field of inorganic che- 
mistry, in discovering very minute portions of metallic matter in analytic 
researches; and published the result of his observations at Vienna, in 
1 779, in a treatise under the following title : " De Tubo Ferruminatorio, 
ejusdemque usu in explorandis Corporibus, prmsertim Mineralibus ;" 
a translation of which into English will be found in the 2nd vol. d 
Bergman's Physical and Chemical Essays, by Dr. Edmund Cullen, Lond^ 
1788. 

The close and continued application which Bergman bestowed on his 
studies had such an effect on his health, as to oblige him to continue his 
philosophical pursuits with the help of an assistant He accordingly em- 
ployed Assessor Gahn, who performed, under his directions, a series of 
operations on all the minerals then known, by which he was taught in 
what manner each individual conducted itself before the Blowpipe. The 
experience thus acquired enabled Gahn to employ the instrument in 
every kind of chemical and mineralogical inquiry; and he attained such 
a degree of skill in its use, that he could detect the presence of substances 
in a body by its means, which had escaped the most careful analysis, 
conducted by the ablest chemists of those times. Gahn was indefati- 
gable in his observations and experiments with the Blowpipe, without 
which he never travelled; and though he was led to contrive several im- 
provements in its application, which were imagined and executed with 
such sagacity and precision that his results were entitled to the greatest 
confidence, — ^he appears never to have thought of publishing an account 
of his labours, which no doubt would have been of great importance. 
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As an instance of his power of detecting the presence of metallio bo- 
dies, we are told by Berzelius that he had often seen him extract from 
the ashes of a quarter of a sheet of paper distinct particles of metallic 
copper, and that too before the knowledge of the occurrence of this metal 
in vegetables was known, and therefore before he could have been led 
from this circumstance to suspect its presence in paper. 

Although we cannot but feel regret at having received no work from 
a man so eminently qualified to instruct on tlus subject as Gahn, still 
we must consider it fortunate, that, under such circumstances, the know- 
ledge and experience of so long and laborious a life has not altogether 
been lost. Fortunately for science, accident, as it were, made Berzelius 
the medium through which this information was to be communicated to 
the world, and it must be universally felt and acknowledged that he has 
most ably fulfilled the task assigned to him. The zeal and assiduity of 
Qeim in this study, together with the circumstances to which we are 
indebted for the preservation of his labours, are told in an interesting 
manner by Berzelius, in his treatise on the Blowpipe. 

Such, then, is the origin of Berzelius' treatise, a work which has been 
acknowledged as the highest authority on this subject by almost every 
writer on mineralogy, for the last 20 years. An English translation of 
the French edition, by li. Fresnel, was published by Mr. Children in 
1822. 

We have now given as fiiU an account of the rise and progress of tho 
Blowpipe, in its application to mineralogy, as the nature of the subject 
will admit; and before we conclude this pa^ of our subject, we feel called ' 
on to show that the use of this valuable little instrument was not as much 
neglected in England as we might be led to suppose from an assertion 
made by BerzeHus, at the close of his history of the Blowpipe: — **In all 
the rest of Europe only one naturalist, but he a very distinguished one, 
has applied himself to the study of the Blowpipe and its uses, and sub- 
mitted a large number of mineral substances to its test: this was H. de 
Saussure." Some years previous to the publication of Berzelius' work, 
Mr. Arthur Aikih, the author of a Manual of Mineralogy, the second 
edition of which was published in London in 1815, had arranged all mi- 
neral substances according to their habitudes before the Blowpipe, yet 
it must be admitted that it was applied by him in a limited manner f for 
in many instances he only states the degree of frisibiHty of the mineral, 
and occasionally its colour after fusion, rarely noticing tiie minute details 
which are so useful, as in many instances offering most satisfactory 
characteristics, particularly when the aggregate of the characters are 
taken into.consideration. And although Dr. "WoUaston has never commu- 
nicated his knowledge on this subject to the world, it is well known that 
he was eminently distinguiahcd for his dexterity in managing this usefril 
little instrument; and in later times Mr. Children and the late Dr. Turner 
made many important discoveries respecting the use of reagents with the 
Blowpipe. 
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I. — Ptwoiljitlim of Che Btowy^peL 

Bfewpipesajreoftwokmds^aiimi^^andwwi^^ A aixaple Blowpipe 
CKmsista merelj of a eoaical tabe, g^ierally made of metal, thioo^ whiek 
air ia blown from the mouth of the operator. A oompound Blowpipe 
consists of a tube through which oommon air or gas of some Idnd is blown 
by some secondary apparatus, to which the tube ia attached. 

Aa our object is to simplify, as much as possible, the application of 
the Blowpipe to the purposes of the practical mineralogist, we shall 
only describe the one we haye found to answer best, and for the deserip- 
tioBfi of the various kinds, both simple and compound, refer to the woriL 
of Beraelius, or the useful Httle manual '' on the Use of the Blowpipe," 
published by Mr. Griffin of Glasgow. 

The xQstrument we have tdways used is that iuvented by Dr. 
Wollaaton; it is made of copper, and consists of three pieces, two of which, 
when united, form the tube, about sevea inches in lengj^, the widest 
extremity of which constitutes the mouth-piece» and is pU^ed, to prevent 
the disagreeable taste which copper would produce in the mouthof the 
operator. The third part, or nozale, which when j&tted on the smaller 
end of the tube forms a right angle with it, is sometimes constructed 
80 as to form an oblique angle with the tube, which, in our ojuaion, is 
not as convenient as the former. The nozzle is also sometimes made of 
platina. We have, however, used one of brass for some yeara^ and it is 
as good now as when first it was made. 

This instrument is very light, so that the operator can, when occa- 
sion requires, hold it steadily between his t^th while blowing, and 
enjoy the use of both his hands £>r a time, and for portability it &r ex- 
ceeds all others; for when the instrument is not in use, the noaale fits 
into the open extremity of the second piece, and the latter within the 
mouth-pieee ; in this form its length is reduced to less than four inches, 
and it occupies no more room than a pocket pencil-case. One inconve- 
nience attends the use of this instrument, that is, the condensatioa of the 
vapour of the breath m. the interior of the tube ; and contrivanoea have 
been made to obviate this, by attaching a hollow chamber to some part 
of the tube to collect the condensed vapour. In our opkion, this trifling 
objection, which can at all times be readily removed by invertiDg the 
tube or blowing forcibly through it, is not at all compesoated for by the 
addition of the chamber, which adds considera^y to the wei^t of the 
instrument. 

II. — Tkm Oonilnistlbla oi^ Hams. 

A great diversity of opinion exists respecting the materia! whiohshoald 
be used to produce the flame fl>r the Blowpipe : wax, oil, and tallow have 
been recommended ; we have always prefeired a candle made of pure 
wax, about an inch in diameter, with the wick rather ttmk in propor- 
tion to the size of the candle ; it is £ar more cleanly than tallow or oO, 
bums with a clear flame, does not emit any disagreeable odour, and 
affords a heat sufficiently intense. The candle should never be more 
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thaa about six indies in len^; and we have fbimd advantage in using 
a supporter made of tin plate, to the socket of which is attached astern 
about three inches long, which is made to slide in a tube of the same 
length, attached to the foot of the supporter. By means of the sliding 
socket, the flame of the candle ean always be kept at nearly the same 
elevation firom the table, at a height most convenient to the operator. 

ni — M«lkod ef Bluwl^^ 

The operation of keeping up a continued and steady stream of air 
through the Blowpipe, simple as it seems, is difficult at first ; the whole 
artifice, however, consiste in this, that while the operator breathes through 
his nostrils, he must blow the air contained in his mouth by the mere 
eompression of the cheeks ; to accomplish which, the first thing to be 
done is to acquire the habit of breathing easily, and without fatigue, 
throng the nostrils alone, while the mouth is filled and the cheeks in- 
flated with air ; when this is acquired, the Blowpipe may be put into 
the mouth, and the confined air expelled through the tube by means of 
the muscles of the cheek. As soon as the air is nearly exhausted, the ex- 
piration from the lungs, instead of being made entirely through the nos- 
trils, is to be partly forced into the cavity of the mouth : all subsequent 
supplies of air are to be introduced in the same manner as the first. 
Thus, with a little practice, the power may be obtained of keeping up a 
continued blast for as many minutes as may be necessary for any ordi- 
nary operation.* 

IY.--Of the BUMt and Flame. 

Having accomplished the first object of keeping up a steady blast, the 
next requisite is to produce a good heat : this is best attained by keeping 
the wick of the candle of a moderate length, and avoiding aU drafts or 
currents of air, which would render the fiame unsteady. The point of 
the Blowpipe should be held just above the wick; and as soon as the 
blast is directed on the flame it will be observed to assume a conical 
form, and to consist of two parts, an outer and inner, the latter of alight 
blue colour, converging to a point at the distance of about an inch from 
the nozale ; the former of a yellowish colour, and converging less per- 
fectly. The most intense heat will be just at the point of the inner 
fiame. 

To attain the maximum degree of heat, we must neither blow too 
strongly nor too gently; and we should bear in mind that our pyrognos- 
tic operations are not confined to obtaining the highest possible tempe- 
rature; other phenomena must be produced, which require a less intense 
heat. A very important point in pyrognostic assays is the power of 



« It 18 geoerally suppoeed that it is a matter of some difficulty to use the Blowpipe— 
that it requires great pulmonary exertion, and may on this account be injurious to the 
health. Such, bowew, is not the case, as the expeifence of half an hour will oonrnice 
9aj poaoo, under the direelion of a skOfU teacher. 
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producing at will the phenotaena of oxidation and redaction, boUi of 
which are easily eifectedi although diametrically the reyerse of one 
auother. 

1. Oan(^^ibn.— 02ddation goes on most actively at an incipient red 
heat; and the further we recede &om the flame, the better the oxidation 
is effected, provided we can keep up a sufficient heat The opening in 
the nozzle of the Blowpipe, we are told, should be lai^r for this ope- 
ration than in other cases : however, we have always succeeded with the 
ordinary nozzle we use for all purposes; and which in this case answers 
very well, by holding it a little further .from the flame. 

2. Reduction. — Reduction or de-oxidation is best eflected in the bril- 
liant part of the flame, immediately beyond the point of the inner blue 
flame, and it requires more expertness in the operator than the veiy 
simple process of oxidation* A very good mode of acquiring the art of 
making a good reducing flame is to frise a small portion of tin on a piece 
of charcoal, so that its surface may always retain its metallic brilliancy: 
tin has so great a tendency to oxidation, tiiat the moment the flame begins 
to become an oxidating one, it is converted into an oxide of tin, which 
covers the metal with an infusible crust. 

Y. — Of the Support. 

The assay, or substance to be examined by the Blowpipe, must ne- 
cessarily rest on a solid body, or be flxed in a steady position by some 
means; and the material or instrument by which this is eflected, is called 
the Support, of which there are two kinds, the combustible and incom- 
bustible. 

1. CombiMtihU Supports. The combustible support generally used 
is charcoal, and that prepared from the light woods in general answers 
best; and as it is not always easy to obtain charcoal which possesses all 
the qualities which it should possess, we shall detail the manner of pre- 
paring such as we have found to answer very well. 

Take pieces of white pine- wood of a fine grain and free from knots, 
about six inches in length, and an inch or more square ; place them in a 
large common crucible, and cover them with fine sand ; then place the 
crucible in the centre of a strong fire, and leave it there until the wood 
is perfectly charred, which will take place in about an hour. The cru- 
cible should then be removed from the fire, and allowed to cool slowly; 
and when cold, the charcoal will be ready for use. When wellprepar^ 
it should be perfectly black, very light, possess some lustre, and be 
easily broken across the grain ; that which splits, scintillates, smokes, or 
emits flame when heated, is not of good quality. 

Mr. Children recommends alder wood, as possessing all theneceasaiy 
qualities to make good charcoal. 

Charcoal is cMefly used in the examination of the metallic ores 
when our object is to reduce them, because it attracts the oxygen from 
the oxide, and thereby accelerates reduction to the metallic form. Hie 
intensity of the heat may be greatly increased by making a cavity for 
the assay in the charcoal, and covering it with another piece of charcoal. 
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which by reverberating the heat converts it into a reverberating furnace 
of great intensity. 

Oahn* directs that a small hole should be made in the charcoal, and 
into this hole the substance to be examined must be put The. assay 
should be placed on the side of the charcoal, and not the end ; otherwise, 
the substance to be fused spreads about, and a round bead will not be 
formed. But Berzelius, in the following passage, gives us directions quite 
contrary (p. 31): — " In order to fix the flux to a point on the surface of 
the support, one of the ends perpendicular to the layers of the wood is to 
be chosen for its receptacle ; if placed on the section parallel to the layers, 
it would spread over the surface!^ We have occasionally used both me- 
thods, but prefer placing the assay on the side of the charcoal ; however, 
a little ^perience will be the best guide for the experimenter. 

2. IneombtMtihle Sispports, — Platinum Wire. The only incombusti- 
ble substance used as a support which it is necessary to notice is platina, 
which, from the difficulty of fusing it e^ven in a very high temperature, 
its malleability, and property of conducting heat very slowly, render it 
preferable to any other mataial. 

Platinum Forceps — One of the greatest advantages of this instru- 
ment is, that it enables us to fix the object of experiment in a steady 
position; and by this means a very minute fragment, which it would be 
impossible to keep fixed on charcoal, can be examined with great ad- 
vantage. 

The chief advantage of this instrument is that it enables the operator 
to submit a mere fra^ent of a mineral to a high and uniform tempe- 
rature, which could not bo effected on charcoal, as the assay would be 
blown away the moment the jet fron the pipe would be directed on it. 
Hence we have found several minerals which on charcoal were appa- 
renfly infusible, yet when placed in the forceps, and submitted to a weU- 
directed flame, frise without difficulty on the edge ; and besides it enables 
us to observe the effect of the assay on the flame, in producing certain 
colours which are very characteristic of some minerals, as Carbonate of 
strontia andLepidolite, which tinge the dame red; Cyprinei and Boracite, 
which impart a green colour. 

The forceps may be used with advantage in the examination of all 
the earthy and many of the metallic minerals, particularly such as a^ 
refiuctory on charcoal. We should, however, be carefiil not to employ it 
as a support for those metallic oxides and compounds which are reducible 
p^ se before the Blowpipe, and readily form an alloy with platina. 

The forceps are used for holding a small portion of a mineral, when 
we wish to t^ its ftisibiHty. The most convenient form of this instru- 
ment consists of two thin plates of steel, each having apiece of flattened 
platina about the sixteentii of an inch wide riveted on its extremity. 
The platina points should possess as littie bulk as possible, in order that 

* Fide Thomp90n*B " AnnaU of Philosophy," vol. xi., p. 40, on the Blowpipe, fh>m a 
treatiae on the Blowpipe by Assessor Gahn, of Fahlun, by Dr. Ure, as Mr. Griffin in- 
forms ns. 
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little heat may be abstracted. Hieee plates are festeaed m die middle to 
a small piece of iron or brass, somewhat of wedge-shape, so that the {^ 
tma extremities are held in dose apposition by the Epring of ihs steel 
plates, while the other extremitias ajw seponted about a quarter of an 
inch, and may be used as an ordinary spring foroeps. The platiiia ex- 
tremities are opened by pressing the ^ne-finger and thumb agauat two 
small buttons, tiie riiaakofeaohofiiiiichisfixedinonepkiteyand] 
through the other. 

YI.- AdMltfn— 1 

Under this head we arrange all those instruments which are used for 
yarions purposes, subservient to the examination of minerals. 

1. The Common Steel Cutting Pliers — Is very useful for detaching 
small portions from a specimen, without the risk of injuring it by the 
concussion which would be caused by a hammer. 

2. A small Jeweller^s Hammer — Is also useful for detaching fmg- 
ments for examination from specimens, and for ascertaining the mallea- 
bility of the globules obtained from metallic minerals. 

3. A small Anvil — Is used for crushing pieces of minerals, which 
are to be wrapped in paper, in order to prevent the dispersion of the 
fragments, and also for trying the malleability of metals. We have pre- 
ferred a small smoothing-iron, the face of which has become hU^ by 
oxidation, the advantage of which will be pointed out hereafter. 

4. A Pocket Knife — "With well-tempered blades, is an indispensa- 
ble instrument for trying the hardness of minerals, which is estimated 
by the resistance they oppose to it It may also be applied for the pur- 
pose of mixing a pulverized mineral in the palm of the hand with water 
or the fluxes. 

5. A 8maU Tritmgrdar File — Is requisite to test the degree of hard- 
ness of such minerals as resist the knife, and also for the purpose of cat- 
ting glass tabes, &c. 

6. A Small Agate Mortar and Pestle — ^Por the purpose of pulveria- 
ing the harder minerals, and separating minute metallic globules fitmn 
the charcoal on which they have hardened; and a piece of pumice-stone 
should be at hand, to remove the traces left on the surface of the mortar 
by the trituration of metallic substances. 

7. A Pocket Microscope — Containing three glasses of diftrent 
powers, whidi may be combined if necessary, is perhaps the most con- 
venient. 

YII.--Of the fliM cT the i 

1. Site of the Assay. — ^The fragment of the substance submitted to the 
Blowpipe for examination is termed the Assay y and it is a matter of the 
greatest importance in pyrognostic experiments that some definite size for 
tiie assay should be agreed on by experimenteni. Mr.Mawe teUausthat 
** l^e piece of mineral to be examined ^lould not in general belaiger than a 
peppercorn'^ Dr. lire (Chemical Diet., art. Blowpipe) says that "it diould 
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M>t exceed tiie mze of half a peppercorD." Bergman, howeyer, wit^ Whom 
liie q[)ecificatiaii of tfaia bulk originated, observes ** that we must often 
operate <m BmaUer portions." Yon Engestrom recommends a piece about 
the size of a cube one-eighth of an inch on the side. ISow, it may be safely 
a»ertedy that no coitect or extended set of experiment on minerals with 
the common Blowpipe could be made on pieces nearly so large ; and 
that no person using the Blowpipe for the first time, could m^e any 
impression on a piece of that size, unless he happened to meet with a 
r&rj fusible substance. It is probable that mauy persons (and I have 
known instances myself), have failed in their attempt to use the Blow- 
pipe, by using an assay of too large a size ; for nothing can be more 
evident, than that if the assay be large, a part of it must necessarily be 
out of the force of the flame, which is very small, and must th^efore 
tend to cool the part inmiersed in the flame ; the consequence of which 
is, that tiie heat is earned off, and the operator will be tired before the 
assay is in the least affected, unless it be very fiuible indeed 

Mr. Aildn, who published his Manual of Mineralogy in 1818, was 
the first who perceiTed the necessity of operating on pieces, of very small 
bulk; and recommends Hiat the size of the assay ^^»hoM searedy exceed 
the hdkofapvfCe keudy' which is perhaps as good a type of the size as 
eoold be given. 

Berzc^uB says, '' As to the size of the morsel operated on, it is large 
enough, if we can distmcUy see the effects produced on it; and we are 
more likely to fail in our object by using too Ioe^^ rather than too small 
a piece ;" and adds, that '' a piece of the size of alarge grain of mustard- 
seed is almost always sufficient," and that '' the only instance in which 
it may be convenient to operate on portions larger than a mustard-seed 
is when we wish to extract metak, because in tiiat case we obtain a larger 
portion of the metal sought for, which may consequently be examined 
and distinguished with greater ease." 

In the first experiment the assay should never exceed the size as- 
signed by Aikin; for unless we attend particularly to this, we can never 
arrive at unifonn results, or institute comparisons which would be of 
any value. There are many minerals which, if used the size of a pep- 
percorn, which has been recommended by most authors, would be alto- 
gether infusible by the means we adopt, yet a small fragment of the 
same substance will be fused without any difficulty. When we have 
ascertained that a mineral is easily fused, it is often desirable to operate 
^ on a larger piece in metallic minerals. If we find a fragment in^ible 
in the first attempt, we should select another with a thin edge, and sub- 
mit it to the most intense heat we can produce ; and in this way we 
sometimes succeed in fusing the thin e^ge of an assay which, under 
other circumstances, might be pronounced infusible : in such cases we 
should always examine the edge of the assay with the microscope. 
Minerals sometimes occur in very minute grains or pulverulent (as Iserine) 
which cannot be heldi n the forceps ; and if they cannot be retained on 
charcoal, the only mode of proceeding then is to reduce them to powder, 

VOL. 1. — D. Q. J. s. 8 a 
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and fbim it into a paste witii a little water in iSbe palm of &b band, and 
thai place it on charcoal, when in some casee it willfinrin a cake, which 
may then be held in the forceps, if necessary. 

2. Preparatorff Mpomtnaium, — ^When we are abont to enter on tlie 
examination of a mineral sabstance, we do not begin unmediately with 
the Blowpipe : a few very simple preliminary experiments are first to 
be made, by which the succeeding steps of the examination may be di* 
lected. 

As it is a matter of some importance to saye trouble, and, above all, 
time, we shall state the manner in whidi we have been in the habit of 
proceeding. Onr first care should be to select a homogeneous parti<sle^ 
which wiU be a matter of no difficulty, if the mineral be crystallized; 
and should it be amorphous, a magnifying glass becomes neoessaiy,^ to 
discover any heterogeneous matter, should it exist, for minerals do not 
always consist of the same substance throughout, although they may ap- 
pear so to the unassisted eye. Next we ascertain the degree of hardnesBy 
by scratching it with a kmfe ; and if it resists this, weresort to the fileu 
We may then try if it be attracted by the magnet, always using a minute 
firagment for this purpose. The action of muriatic acid should next be 
resorted to, to ascertain if the mineral efiervesces ; and it is right to men* 
tion, that the effervescence of some of the carbonates will scarcely be visi* 
ble unless the mineral has been reduced to powder by scratching with a 
knife, or pulverizing it in an agate mortar, and at the same time we maj 
determine whether it be partly or entirely soluble in the acid. The spe- 
cific gravity should in every case be taken, if convenient, but in the pre^ 
sent stage of our proceeding it is not absolutely necessary. 

YIIL— Reagenta lued wttli the 



1. Borax Flux.* — The borax of commerce sometimes ccmtains impu- 
rities : it should be dissolved, and crystallized again^ before it is used for 
experiments with the Blowpipe. It is kept in the state of powder, and 
is used to effect the solution or fusion of a great number of substances, 
and on the whole I consider it the most generally usefiil of all the fluxes. 

I have found the following the most convenient mode of using thia 
flux: — Apiece of fine platina-wire, about the thickness of strong sewing 
silk — it should be fine, provided it be thick enough not to bend with the 
blast ; if too thick, it absorbs too much heat — and about three inches in 
length, is fixed by one end in a piece of glass-rod, which is easily ac- 
complished by fusing the end of Ihe glass, and ins^iing the end of the 
wire, which must also be heated; the other extremity of the wire is bent 
into a hook, about the one-eighth of aninchin diameter. Havingmoistened 
the hook with the tongue, it is to be dipped into the powdered borax; 

portion which adheres is to be heated with the Blowpipe ; at first 

* The term flux is applied to those snbstanoes which, when added to mineral bodies^ 
assist their fusion npon exposure to the action of fire ; and when we have obeerved the 
effect of the heat on the mineral alone, it is then neoessaiy to examine what ftizther change 
ukes place when it is subjected to other trials with the fluxes. 
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it sweUs up, owing to the water of crystailizatioii which it contains, and 
afterwards fiises into a transparent globule, which adheres to the curved 
wire; it should then be allowed to cool, to ascertain if it is perfectly co- 
lourless ; for should it be otherwise, some impurity is present. The glo- 
bule should never be more than about theei^th of an inch in diameter; 
for if it is made too large, its weight whHe in a state of fiision will 
overcome its attraction to tlie wire, and cause it te fall o£ 

Having the assay prepared of a small size, and placed on the anvil, 
the next step is to faee the borax again, and, while it is hot, apply it to 
the assay, which will adhere to it. At this moment, if the assay contain 
any water or volatile matter, it will be deposited on the cold iron, and if 
the quantity of water in the mineral is considerable, the vapour will be 
condensed in a number of very minute drops; in other cases, the surface of 
the iron will be only doll for a momeiit, if no water exists in the spe* 
cimen« The surface of the anvil should be blackened by oxidation, to 
exhibit clearly this very delicate test of the presence of water, which, as 
£Eur as we know, has not been practised by any one else ; it is &r more 
convenient than the use of the glass matrass recommended by Berzelius 
and others, and no time is lost in applying it. 

The action of this flux ^imishes us with many important characters. 
The assay may emit a few bubbles of different sizes at first, which in 
most instances is owing to the portion of water which remains; or it may 
effervesce briskly, wit£ intumescence, as carbonate of lime; some of the 
earthy minerals emit a stream of uniform minute bubbles for an in- 
stant; while a few, as Scapolite, emit them in a continued shower until 
the assay is entirely dissolved. Some minerals become transparent, others 
become opaque, while a few change colour. Solution or fusion of the 
assay takes place quickly or slowly, whoUy or partially, quietly or with 
effervescence. 

But the most important of the characters afforded by this flux is the 
colour imparted to the glass, by which the presence of several metals is 
indicated. Chrome gives a rich green — ^iron, a dark olive-green colour 
with the glass : if the proportion of iron be very small, the colour is evi- 
dent only while the glass is warm, a circumstance which, independent of 
the difference between the green caused by chrome and iron, is of some 
value in distinguishing them; for chrome becomes more dear when cold. 
Cobalt affords a very deep blue. We should also observe if the colour 
be different with the oxidating flame, from what it is vdth the reduc- 
ing. Lastly, we observe if the colour increase or diminish by cooling ; 
and if, at the same time, the glass preserve or lose its transparency. 

Flaming. — Certain bodies have the property of forming a dear glass 
with borax, which preserves its transparency after coolmg, but when 
slightly heated by the exterior flame of the candle, becomes opaque, and 
turns milk-white (Phosphate of lime), or is coloured, particidarly if 
tile flame has been directed on the glass in an unequal and intermitting 
manner, as Glucina, Titanium. One condition, however, is necessary — 
that to a certain point the glass must be saturated with the assay ; and 
the presence of siHca also prevents the phenomenon, except when a very 
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large proportion of the aasay is diflaolred in the borax. Thifl propertd 
has been termed Jkmwg by Berselius. 

2. 8ak of Phoiphorm Flux^ or, as it is commonly called, microoas- 
mio salty is a doable salt, or a compound of phosphate of soda and am- 
monia. It should be pure, which is kno vn by the glass whidi it fomu 
remaining transparent when cdLd. 

One inconrenience attends the use of this flux; it intamescea to a 
great degree whan heated, I haTe been in tiie habit of fusing the salt, 
allowing it to cool, and thsn reducedit to coarse powder c in this stste it in- 
tumesces much leas, owing to the ammonia driyen off; and a biphosphate 
of soda remains, which is deliquescent, but if k^t in wid&-mcmthed 
bottles closely stoppered, little inconyenience results from. this. It is more 
particularly applicable to the examination of the metallic oxides, whoee 
characteristic colours it deyelopes much better than borax. It is also 
osefol in detecting siLyer in earthy compounds, which it sets free, in the 
form of a gelatinous mass, in the globule. 

8. Saltpetre, or Nitrate of Potash — Should be kept in the state of 
crystal : it is used as an oxidating agent, and is a yery delicate teat 
of the presence of manganese, when it exists in a proportion too minnte 
to colour the glass of borax without it. The following is the method 
I adopt : — Haying fosed a small portion of the assay with borax oa 
platina-wire, the globule while warm is to be brought in contact with a 
small piece of nitre, which decrepitates at first, but a 8u£9.cient quantiiy 
adheres. It is again submitted to the flame, and heated till intumescence 
takes ^aoe; and before the intumescence ceases it*must be withdrawn, 
and allowed to cool, when an amethyst colour will appear, of more or lees 
intensity according to the proportion of the manganese, and thia colour 
may be destroyed in the reducing flame. By this means I haye de- 
tected the presence of manganese in minerals which escaped the attention 
of BkQful chemists, as in Cyprine, and in a yaiieiy of white Aragonite 
from Deyonshire. 

4. Nitrate of Cobalt, — ^Nitrate of cobalt, dissolyed in distilled water, 
is employed to detect the presence of alumina and magnesia. The soln- 
tion e^ould be rather concentrated, and entirely free from alkali. 

Alumna test — The best mode in general of applying this test for alu* 
min is to roast the assay in the outer flame until it becomes white, which 
in many instances renders it more absorbent ; it is then moistened with 
a drop of the solution, and heated strongly, but not fused: after being 
heated for some time, the assay becomes blue, more or Jess pure, if it con- 
tain alumina. Wayellite exhibits this effect in a yeiy striking manner. 
The blue colour of alumina is permanent in fusion, but it thereby loses 
its distinguishing character ; for minerals which contain lime or alkali, 
without alumina, also become hl%te by fosion with oxide of cobalt, hd 
not till they have heen fused. The presence of a metallic oxide in the as- 
say entirely destroys the action of this test, and hence its use is yery 
limited, owing to the frequency with which iron is met with in earthy 
minerals. Silica does not prey en t the appearance of the blue colour. 

For the application of this test to tiie harder minerals, a di&rent 
process is required. The stone is to be ground with a littie water in an 
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agate mortar till reduced to a state of pulp, a drop of which is to be 
laid on charcoal, which will absorb the water^ whilst the fine powder 
will remain on the surface. To this we add a drop of the solution of 
cobalt, and heat it to the brightest incandescence, at which moment the 
characteristic action is developed, and becomes evident when the assay 
is cold. If we perceive the mass to detach itself fix)m the charcoal in 
the form of a scale, we may take it up carefully with the platina forceps, 
and expose it more easily to the degree of heat required. 

Magnma teat, — ^The process for detecting magnesia is similar to that 
abeady described, but ia this case we must endeavour to ^e the assay; 
for the magnesia compound acquires a pale rose-red tint, which is gene- 
rally stronger after fosion ; its use, however, for this purpose is very 
limited, as there are few compounds of magnesia which do not contain 
either alumina or iron. The sub-hydrate is the best substance for exhi- 
-biting the action of the test 

IX.-^-OqptHfttfop. 

The process termed cupellation is only resorted to for the purpose 
of ascertaining the presence of gold or silver when alloyed with other 
metals, and is efGscted in the following manner: — A piece of bone which 
has been exposed to the heat of a fire imtil all the animal matter has 
been consumed, which is known by the bone becoming white, is reduced 
to a very fine powder, a small quantity of which is to be taken on the 
point of a knife, moistened with the tongue, and kneaded in the left hand 
into a thick paste ; a little soda may be added to give it cohesion, but it 
is not necessary. A hole is then made in a piece of charcosd, and filled 
with the paste, and its surface smoothed or slightly indented in the centre. 
It is then to be gently heated by the Blowpipe till it is perfectly dry. 
It is now ready for the assay, which must be previously fused with lead,* 
and then placed in the middle of the little cupel, and the whole heated 
by the exterior flame, for the purpose of oxidating the lead, which is ab- 
sorbed together with the other impurities by fiie cupel. When the 
operation is finished, the precious metals are left on the surface; but the 
proportion of it being generally very small, owing to the size of the en- 
tire mass of the alloy often not exceeding a large shot, it is very ge- 
nerally necessary to have recourse to the magnifying glass to be cer- 
tain of the presence or absence of the fine metaL When the grains are 
very minute, the colour of the metals will become evident by rubbing 
them in an agate mortar ; and if any doubt exists, the application of a 
drop of nitric acid will speedily show the difference by its action on the 
silver, while it produces no effect on gold. 

• When we wish to know if nlver exists in an ore of lead, it is unnecessary to add 
anj metaUic lead to Che assay. 
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XXXII. — On THB TiMB OP High Wateb m Dttblot Bat on Goon 
Fbibat, the 23ed Apbil, 1014, th£ Day of the Battle of Clov- 
TABF. By the Eey. Saicubl Havohton, M. A., F. R S., 

[Bead before the Royal Irish Academy, May 13, 1861.] 

Sokb time ago I was asked by the Her. Dr. Todd to calculate for him 
the time of occurrence of high water, on the 23rd April, 1014, Ihe 
day of the battle of Glontarf ; as he beliered that such calculation would 
throw important Ught on the accounts that exist of that feonous battlew 
The following is a brief account of the calculation and of its resulty 
which confirms in a remarkable manner the ancient account of the 
battle, with which I was unacquainted previous to making known to 
Dr. Todd the solution I had arrived at. I believe that, in consequence 
of the exact information obtained by the Academy in 1 851 lespecting the 
Irish tides, I am able to guarantee the result of my calculation of the 
time of high water, withm a few minutes : — 

From twelve o'clock, noon, of the 2drd April, 1014, to noon of the 
12th December, 1860, allowing for the change of style and leap years, 
there were 309,223 real days. 

The synodical period of the moon is 29.530588715 days, and new 
moon occurred on tiie 12th December, 1860, at 47.6 minutes afternoon. 
Multiplying the length of the synodical monl^ by 10472 months, we find 

29*530588715 x 10472 = 309244*325 days. 
From which, subtracting the number of days from 23rd April, 1014, to 
12th December, 1860, or 309223 days, we find 

21-325 days, or 21* 7* 48» 
It follows from this calculation that new moon occurred at 
April, ... 23* O** 47.6"^— 1014, A. D. 
Minus ... 21* 7>» 48"^ 



Or, at . . . 1* 16*; 59-6«— April, 1014, A. D^ 
e,, at 5 o'clock on the morning of the second of ApriL 
Therefore full moon occurred at 

April, ... 1* 16** 59-6- 
Plus ... 14 18 21-6 



16* ll"* 21-2" 



Therefore the astronomical, or true full moon, occurred at 21 minutes 
past eleven at night of the 16th April, 1014. 

Calculating by the established rules, the calendar or ecdesiastLcal 
foil moon occurred on the 18th April, 1014 (Sunday), which would 
therefore make Easter Day fall on Uie 25th April, and make the 23rd 
April Good Friday, agreeable to the traditions of the battle of Glontarf. 

I shall now ^ow that the calculation of the tides makes it quite 
certain that the date 1014 falls in with all the physical circumstances 
related of the battle. 



XATJGHTOir — Hies WATER OK THE DAT OF THE BATTLE OF dOHTARF. 861 

It appears from the calcnlatioii that I hare given already that 

The age of the moon at noon on the 23rd April, 1014, was 21.292 days, 
or 21* 7*" nearly. 

The tide was therefore a neap tide, and the moon in her third 
quarter. 

From the Academy's ohserrations, it appears that on such a day of 
the moon's age, at the spring equinox, the tide at Kingstown is full at 

5** 22" in the morning, 

from which it follows that the tide along the Clontarf shore, when not 
obstructed by embankments and walls, could not have differed many 
minutes on the 23rd April, 1014, from 

&" 30- A. M. ; 

the evening tide being fiill in at 

6>» 55" p. M. 

In the following narrative, the fall tide in the morning is said to 
have coincided with the sunrise : and as the sun rises from 5^ 30°" to 4*^ 
30™ in the month of April, the truthfulness of the narrative becomes 
strikingly evident. The extract is taken from the " Wars of the Gaed- 
hil with the Gaill;*' or, " The Wars of the Irish with the Danes and 
other Poreigners," a work which Dr. Todd is editing in the original 
Irish, with a translation and notes, and which will form one of the series 
<»f Historical Chronicles of Great Britain and Ireland, now in course of 
publication under the authority of the Government The following 
nar rativ e occurs in ch. cvii. of ^s work: — 

CVII.— " However, now, they continued in battle array and fighting 
from sunrise to evening. This is the same length of time as that 
which the tide takes to come, and to flood and to ebb. For it was at 
the fiill tide the foreigners came out to fight the battle in the morning, 
and the tide had come to the same place again at the close of the day, 
when the foreigners were defeated; and the tide had carried away 
their ehips from them, so that they had not at the last any place to fly 
to, but into the sea, after all the mail-coated foreigners had been 
killed by the Dal Cais. An awful rout was now made of the foreigners 
and of the Iiaighin (Leinstermen), closely and simultaneously, and 
they shouted their respective cries, and whoops of rout, and retreat, 
and running; but they could only fly to the sea, because they had 
no other place to retreat to, seeing they were cut off between it and 
the head of Dubhghall's Bridge ; and they were cut off between it and 
the wood on the other side. They retreated therefore to the sea, like 
a herd of cows in heat, from sun, and from gadflies, and from insects ; 
and they were pursued closely, rapidly, and lightly ; and the foreigners 
were drowned in great numbers in the sea, and t^ey lay in heaps and 
in hundreds, confounded, after parting with their bodily senses and im- 
derstanding, under the powerful, stout, stem mauling, and under the 
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tremendous, hard-hearted fwesmire with whidh the Dal Oais, and the 

Connachtmen, and as many as were also there of the nobles of £rinn» 
pnrsned them." 

I shall leave to Dr. Todd and others, well informed of the circum- 
ftanoes and localities of the battle of Clontarf, to draw far&er conda- 
sions from the calculation I have presented to the Academy. To my 
mind it appears to throw considerable light on the foregoing nairatiTe, 
and to establish condosiyely that portions of it, at leasts must hare 
been written from the testimony of actual eye-witnesses, as none othen 
could have invented the &ct that the battle began at sunrise, and that 
the tide was then full in* The importance of Sie time of tide became 
evident at the close of the battle, at 6 p.m., when the returned tide pre- 
vented the escape of the Danes from the Clontarf diore to the north 
bank of the Liffey. 



XXXrV. — Ok the Teub HEienr of the Tide at iBELiLxn's Ete oif 

THE EVBNIWG OF THE 6tH SePTEMBEE, 1852, THE DaT OF THE MuBDES 

OF Mbs. Xirwak. By the Bev. Sahttel HAuenroN, M. A., F. E. 8., 

[Read befora the Royal Iiiah Academj, May 27, 1861.] 

The following facts relative to the tide at Ireland's Eye were aacertained 
by me in December, 1852, in consequence of therepooiB of Mr. Eirwan's 
tnal, published in the Dublin newspapers, containing statements as to 
the time and height of the tide on the evening of the 6th September, 
which carried with them internal evidence of Iheir inaccuracy. For 
example, it was given in evidence that the hour of high water on the 
evening of that day was half-past three o'clock, and ti^t the range of 
the tide was nine feet. I knew, from the tidal observationa of the Aca- 
demy, of which I had the custody, that both these statements were er- 
roneous; and, as they both seemed to be considered of importance in the 
trial, I resfdved to make the measurements requisite to ascertain the truth 
with precisum. I have never yet made the results I arrived at pubUe, 
as they did not affect the result of the trial, for a reason which will be 
stated ; and I now bring them before the Academy as an illustratioa of 
the importance of the tidal observations made by that body, and to show 
the valuable uses to which those observations may be applied. In bring- 
ing forward this subject, I have no wish to accuse those who conducted 
the prosecution of any negligence in procuring the best scientific in^ 
mation available, nor to express any opinion as to the course adopted 
by the Lord Lieutenant, in commuting Mr. Kirwan's sentence, after his 
conviction for the murder of his wife. 

On the 18th December, 1862, low water occurred exactly at 10 a. x. 
(Dublin time), at Ireland's Eye ; and on the same morning, by simulta- 
neous observations on the tide-gauge at Kingstown, it was found to occur 
there at 9^ 53% showing that the tide at Ireland's Eye is seven minutes 
later than that at Eingstown. By careful levellings made forwards and 
backwards by Professor Downing, it was found that ihe top of the "Body 
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Rock" was 1*26 feet higher than the zero of the tide-pole used on the 
18th December. The following table contains the qaarter-hour obser- 
vations made on this occasion at Ireland's Eye and Kingstown : — 



X 


Height of 


Height of 
Tldeal Kings- 




Hour. 


Tldeatlw- 


Dilferenoe. 




Uuid*aEye. 


town. 




90 A.M. 


0*60 ft. 


6-26 ft. 


6-66 ft. 


916 „ 


0-48 „ 


6-00 „ 


6-67 „ 


9-30 „ 


0-21 „ 


6-82 „ 


6-61 „ 


9-46 ,. 


0-20 „ 


6-86 „ 


6-66 „ 


10-0 „ 


0-20 „ 


6-76 „ 


6-66 ,. 


10-16 „ 


0-18 „ 


6-80 „ 


6-62 „ 


10-80 „ 


0-21 „ 


6-86 „ 


6-64 „ 


10-45 „ 


0-44 „ 


6-96 „ 


6-61 „ 


110 „ 


0-66 „ 


6-20 „ 


6-64 „ 








5-60II. 



The interval firom high water at Kingstown to that at Ireland's Eye 
being thus foimd to be seven minutes, and the zero of the tide-gauge at 
Kingstown being ascertained to be 5*604 feet below the zero of the tide- 
pole at Ireland's Eye, we have, since the top of the ''Body Bock" is 
1"26 feet above the zero of the tide-pole, the following result : — 

Feet 
Height of zero of the tide-pole above zero of gauge, . 5*604 
Height of *' Body Rock" above zero of pole, ... 1 -260 

Height of " Body Rock" above the zero of the Kings- 1 g.og4 
town tide-gauge, J 

On the day of Mrs. Kirwan's death, 6th September, 1852, the moon's 
age at noon was 21*.9 and her declination 20** V 54" N. The tide of 
the evening of this day is, therefore, comparable with that of the morning 
of thelSth September, 1851, when the moon's age at midnight preceding 
was 22*.l, and her declination 19° 51' 14"-8 N. 

Calculating ihe times of high water, low water, and half ebb, from 
the Academy's observations at Kingstown for the 18th September, 1851, 
I find that on the evening of the 6th September, 1852, 

High water at Ireland's Eye occuned at 4*" 37" p. v. 

Low water, 10 '14 „ * 

Half ebb, 7*25 „ 

and that the range of the tide on that day was only 6*7 ft., the moon 
being in the commencement of her fourth quarter ; and, therefore, the 
tide being neap. Introducing into the tidal observations at Kingstown 
the difference between the top of the " Body Rock" and the zero of the 
gauge, or 6-864 ft., — I find the following Table to give the true heights 
of the Tide at Ireland's Eye on the 6th September, 1852, referred to 
the " Body Rock" as the zero ; and I have placed beside the true heights 
the heights alleged in Court during the trial of Mr. Kirwan. 
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EeighU of WaUr above Top of " Body Bock,'* eth SepUmher, 1862. 



Time. 


True Height. 


Height al. 

leged 
hi Court 


Diffei«nee. 


High Water, 


+ 4-84 ft 


+ 7-00 ft. 


+ 26-0 in. 


6 -80 P.M. 


+ 8 11 „ 


+ 2-60 „ 


- 7-8 „ 


7-0 „ 


+ 2-87 „ 


+ 1-76 „ 


- 7-4 „ 


7 16 „ 


+ 1-86 „ 


+ l-876„ 


- 6-7 „ 


7-30 „ 


+ 1-84 ., 


+ 1-00 „ 


- 40 „ 


Low Water, 


-1-86 „ 


-2-00 „ 


- 1-7 „ 



Fortunately for the interests of justice, the time of Mrs. Kirwan's 
death coincided very nearly with the time of half ebb of the tide, 7^ 
25", p. M., when the real height of the water above the " Body Rock" 
only exceeded that alleged on the trial by 5 inches. Had the critical 
moment been near the time of high water, the evidence given would 
have been in error by upwards of 2 feet ; and as the exact height of the 
water was considered of great importance by both the Crown and the 
prisoner's counsel, a substantial injustice would have been done to one 
aide or the other by the admission of erroneous evidence on a scientific 
question of so great delicacy and importance. 



XXXV. — On the Amputude op the Duly Vakiation op the MAeKsnc 
Dip in Cheistiania between 10 a. m., and an Hove bepoes Sunset, 
PEOM 1844 to 1859. By Professor Hansteen, of Christiania, 
[Read before the Royal Irish Academy, May 27, 1861.] 
** In the following Table n is the number of days in each month upon 
which the dip has been observed at its maximum in the morning, and 
at its minimum in the afternoon. Variation is the difference between 
inclinatio anUmeridiana and poatmeridiana, which has, without excep- 
tion, been always positive. 



Month. 1 n 


VailatiozL 


January, .... 


18 


+ 0'-882 


February, 








17 


+ -829 


March, . 








26 


+ -974 


April, . 








8b 


+ 2 -866 


May, . 








48 


+ 8 -156 


June, . 








59 


+ 3 -281 


July, . , 








80 


+ 2 -787 


August, 








37 


+ 1 -766 


September, . 






86 


+ 1 -881 


October, . 






18 


4 1 -227 


November, 






18 


+ -928 


December, . 






15 


+ -239 
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" The observation of the true magnetic dip does not depend upon any 
difficulty in reading the position of ti^e needle when it is in eqnilibriom ; 
but only upon the question, if when the horizontal axis has been elevated 
from the agates, it always returns to the same points of division. With 
large needles, like those of Gambey, with good lenses opposite both ends 
of the needle, when the axis hajs been elevated from the agates, and the 
needle makes oscillations of 30, 40, or 50 minutes, I observe three conse- 
cutive extremes, — a minimum a, a maximum fi, and a minimum 7. Each 
of these can be observed correctly to a minute. The true position in 

equilibrio is then | -—^ + /3 . In the oscillation of the needle, and 

its mechamcal moment, eveiy obstacle, such as a little friction and small 
irregularities in the pivots of the axis, is overcome. Observing the same 
three extremes at the otlier end of the needle before a i^ew elevation of 
the axis, I then take the mean of these two means. In the same position 
of the needle, I repeated this formerly four times ; so that in the eight 
different positions of the needle and limb I had thirty-two readings of 
each end of the needle. As I found by long experience that the four 
means, in every position, differed very Httle from each other, I have in 
the latter two years diminished them to three. 

" With your little circle, with microscopes, it is necessary to toait 
till the needle is quiet, and to direct the wire to the upper point of 
the needle, and read both verniers, then to the lower point, and read 
again. £ut when the needle makes only an angle of 3, 4, or 5 minutes 
with the true position of equilibrium, its moment is so weak, that the least 
effect of friction, and irregularity in the pivots, can stop it in a false po- 
sition. I therefore regard the microscopes as unnecessary, and even inju- 
rious. It is true that a correct dip depends also upon the skill and expe- 
rience of the observer; and I confess that for a dilettante, who makes 
an observation for the first time, the microscope may be agreeable, as it 
gives an imaginary correctness. 

"The above-cited facts of the daily variation, observed with Gambe3r'0 
instroment, without microscopes, are a clear proof of this. I have not 
seen that any observer with the smaU Barrow has detected the daily 
variation, and its gradual increase from the winter to the summer sol- 
stice. 

" Prom April, 1859, there has arisen a period of great perturbations, 
with flashings of polar Ught (Aurora Borealis), and great spots in the sun. 
The daily variation is still always positive, but extraordinarily great : 
it has once amounted to 1® 2' ; and the variations of the Bifilar have been 
great in proportion. As the latter instrument is always observed by 
an assistant twice in the same hour with my observations of the dip, 
I will give some examples : — 



366 



THE DUBLIN aUAATEBLT JOrBITAL OF 8CI1ENCE. 



1809. 


DiltyVarlAtioa. 




Dip. 


Bifilw. 




April 21, . . . 


+ 27' -47 


- 486 


Aar. Bor. eyening. 


)i 22, . . . 


+ 7 -04 


- 181-7 


Ditta 


Junes, . . . 


+ 17 -02 


- 295*9 




r Aur. Bor. oould not be seen fbr the 
\ crepuacnliim. 


July 11. . . . 


+ 16 -66" 


- 268-5 






., 19, . . . 


+ 12 -38 


- 181-7 


> 




Angii8t22, . . 


+ 7-51 


- 188-9 




21, Vehement Anr. Bor. eTeniog; 


„ 29, . . 


+ 11 -76 


- 179-1 




28, and midnight 


September 2, . 


+ 82 -08 


-. 801-8 






October 18, . . 
„ 21, . . 


+ 19 -69 
+ 16 -21 


- 865-7 

- 269 1 




Anr. Bor. a7, 18,20, eveidng. 


1800. 








Febma]7 21, . 


■f 4-08 


- 168-2 


Anr. Bor. evening. 


Ma724, . . . 


+ 8-97 


- 180-8 





'* Eyeiy time that I saw in the evening observalioD, in my tent, an 
extraordinarily small dtp, I was sure that the BiBlar marked a strong 
harinontal intensity y which never fedled. The Bifilar variation above given 
is the difference of parts of the scale (forenoon - afkemoon). For in- 
stance : — 







Dip. 


Btfilw. 


September 2, . 


10»»23«A.ii., 
4»» 16« p. M., 

Differenoe, . . 


71" 29' -01 
70 26 -98 


687-56 
1488-91 


+ 1 2 08 


-801-86 



'' One part of the scale of theBiilare-fT^y^ of the horizontal inten- 
sity. 

"HAKSIEBir." 

Dr. Lloyd commnnicated also to the Academy the following extract 
from a letter from Professor Hansteen, dated April 17, 1861 : — 

<' At onr interview in Christiania, in Jnly, 1860, 1 communicated 
to you the mean daily variation of the magnetic dip in this place be- 
tween its maximum at 10 a.. h., and its minimum, about half an hour 
before sunset, for every month in the year, deduced from different years 
between 1844 and 1859. This variation, which at the winter solstioe 
was only a fraction of a minute, increased very regularly to a little more 
than three minutes towards the summer solstice, and decreased again as 
gradually towards December. 

" In order to ascertain if there is a monthly variation of the dip in the 
course of the year, I began, from April, 1855, to observe the dip in its 
daily maximum and minimum, generally five or six days about the 
middle of each month, to this year. The mean of the daHy maximum 
and minimum, is contained in &e following Table : — 
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"From the last column in the foregoing Table, it is clear that there 
is a maximum at the Equinoxes, in March and at the end of September, 
and a minimum at the Solstices, in June and December. The greatest 
variation is between March and June, and is equal to 2'* 139. The mean 
yearly decrease between 1866 and 1860 = 0'-718 ; but between the in- 
complete year 1855, and 1860, it is 1^-008. 

" Three days after your departure from Christiania, I was going in 
a steamer along the coast to Trondhjem, sent by the ITniversity to re- 
present it, as its senior member, at the coronaticm of the king and queen. 
I made observations of the magnetical intensity and dip in Bergen and 
in Trondhjem on different days. I shall only commuaicate the latter, 
with former observations by different observers. 

TB0in)HJEU. 

Inclination = i; Horizontal Intensity = JB. 



e. 


OlNMUfflV* 


t. 


Fommla. 


A. 


t. 


Obeerrer. 


a. 


ForaiaU. 


A. 


1888-70 


Sabine, 


74« 48"05 


74« 44'-80 


-l'-76 


]82fi-6 


HaPBteen, 


1-34M 


1-3488 


+ 1 


1825-50 


Hsiln06li« 


- 40'-70 


- 87'-66 


+ 3'-05 


1832-59 


Hansteen, 


1-85T9 


1-8586 


-7 


18»-57 


Haurtcen, 


- l0'-76 


- ia'-97 


- 2'-22 


1888-47 


Boeck, 


1-8707 


1-3702 


+ 5 


1888-51 


Meyer. 


73» 57'-81 


78* 56''18 


+ l'M8 


1860-59 


Haasteen, 


1-S9SI 


1-3992 





1860*61 


Haosteen. 


- 25'-50 


- 25'-65 


- 0'-15 













» = 74° 21'-362 - 3'-4005 {t - 1830) + 0'-051509 (t - 1830)». 
jr= 1-3410 f 24-925 {t - 1825-0) - 0-24116 {t - 1825-0)». 

These formulaB give the following values for the yearly decrease of 
dip and intensity : — • 







w 


#. 


Ai. 


A H. 


1825 


-3' -915 


+ 24-9 


1880 


- 8 -400 


+ 22-5 


1835 


- 2 -885 


+ 20-1 


1840 


- 2 -870 


+ 17-7 


1846 


- 1 -866 


+ 15-8 


1850 


- 1 -340 


+ 12-9 


1855 


-0-825 


+ 10-5 


1860 


- -310 


+ 8-0 



" The minimum of dip = 73° 25'-38, and corresponds to the epoch 
t = 1862-97. The maximum of intensity = 1-4054, corresponding to the 
year 1876-7. The total and vertical intensity can be calculated from 
the computed results, or from the observed quantities." 

Dr. Lloyd observed that there could be no doubt of the excellence of 
the observations recorded in the foregoing communication : they afforded 



HANSTSXN— OK THE MAeKETIC SIP. 869 

abundant proof, both of the perfection of the instruments employed by 
Frofessor Hansteen, and of his skill in using them. But the£act that the 
diurnal variation of the inclination has not been observed with the Eng- 
lish dip circles could not, he thought, be fEurly adduced in proof of 
their inferiority to the French instruments; inasmuch as this ele- 
ment is obtained by us more completely by other instrumental means. 
By means of the balance magnetometer (combined with the bifilar mag- 
netometer) not only the range, but the tohole eottrse of the diurnal va- 
riation of the inclination, has been completely determined at Dublin ; 
and the same thing is true of other places at which both these instru- 
ments have been employed. In fact, it is in this circumstance that the 
advantage of the British observatories over those of the Continent mainly 
consists, the daily observations of the latter being limited to two of the 
tiuree magnetic elements. 

Dr. Lloyd believed that it was unnecessary for him to enter further 
into the question of the accuracy attainable by the dip circles of the form 
now used by English observers, as the subject would be fully discussed 
by Mr. Stoney in a paper to be read by him to the Academy that even- 
ing. He would merely observe that Professor Hansteen seemed to be 
under a misconception ia supposing that it was necessary, with these 
instnunents, to observe the needle at rest. By the help of a small di- 
vided scale in the focus of each of the microscopes, the wires may be 
either placed in the position of equilibrium, while the needle itself is in 
motion, or (the microscopes being fixed) the deviation of the wires from 
that position may be observed, and added, with its proper sign, to the 
readings of the verniers. This simple addition had, in fact been made 
in the origiaal instrument of this construction, which was made by Mr. 
Barrow for Dr. Lloyd, and according to his specifications. 

XXXVI. — On the Degbee op Accordaitce whicij mat be attahted m 
Obseevations mabe with Db. Lloyd's Dip Cibcles. By Mr. G. J. 
Stoney. 

[Bead before the Boyal Irish Academy, May 27, 1861.] 

L<r fixed magnetic observatories the instruments may be mounted with 
every appliance, however cumbersome, which contributes to accuracy ; 
but when we mean to carry an instrument from station to station, mark- 
ing observations with it at each, the necessity that it be of moderate 
size, and not easily injured or thrown out of adjustment, debars us from 
many arrangements which we might otherwise make. Tet with such 
travelling instruments very considerable degrees of accordance have been 
attained, and, as I think, much more accuracy is within our reach, by 
attention to a small mechanical detail. 

In the most sensitive of the travelling dip circles for use on shore, 
the needle rests by a thin and most carefully constructed transverse 
axis on two smooth horizontal pieces of agate, upon which the axis rolls 
without rubbing as the needle oscillates before coming to rest. A won- 
derfrd degree of delicate mechanical accxiracy has been attained in the 
constraction of this minute cylindrical axes, an accuracy which would 
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even have gone beyond the requirements of the instrument, had not 
Dr. Llojd removed a source of magnetic derangement, by which all the 
earlier observations were disturbed. 

This disturbance arose from the graduated circle of the instnunenty 
which used formerly to be brought as dose to the needle as possible. Dr. 
Uoyd was led, from an analysis of the observations he made in the mag- 
netic survey of 1 888, closely to test this circle; and he found tiiat, though 
made of materials which were supposed to be non-magnetic, it exhibited 
a trace of magnetism which injuriously affected the needle. He accord- 
ingly removed the circle to a sufficient distance from the needle, and a»- 
certained the position of the needle by two microscopes carried by an 
arm which traverses the circle, and thus at once got rid of the magnetic 
disturbance, introduced greater accuracy into the reading of the position 
of the needle, and secured other important advantages, into which we need 
not now enter. 

This has again made the mechaniecU arrangements of the instrument 
the more defective; and I propose now to give some account of the de- 
gree of accord^ce which may be expected with the dip circle with which 
a magnetic survey of the southern half of Ireland was made in 1858, and 
of a slight modification of the apparatus for placing the axis of the needle 
on the agate planes, which woiild, I believe, render it possible to secure 
a higher degree of accordance. 

In determining the magnetic dips at any station, the axis of tJie 
needle is placed in eight distinct positions upon the upper horusontal 
edges of parallel agate plates, on which it can roll freely, and the posi- 
tion of each end of the needle observed about three times in each of the 
eight positions. 

Between each pair of readings the needle is lifted and replaced by a 
little frame, designed to lay the needle down with suitable precision on 
the edges of the agate plates. Each time that the magnet is replaced 
by this frume, it swings about for a short time, and the position it as- 
sumes when these oscillations are over is recorded. 

The axis of the magnet is thick in the centre, where it passes through 
the magnet. The ends, where it is to rest on the agate plates, are most 
carefully turned down to a needle-like thinness; and on either side, be- 
tween the thick and the thin parts, there are short pieces of intermediate 
thickness, which are to be placed in Ys, with which the lifting fnaae 
is fitted. The endlong adjustment of the axis is effected by the same 
Ys, since the thick part of the axis falls between them, resting 
against the sloped inner sides of the Ys by its cone-shaped ends. This 
littie frame thus discharges distinct offices; it brings the proper parts of 
the axis of the needle down upon the agate plates, it places them npon 
the right parts of the edges of the agate plates, and it sets the magnet 
swinging between each pair of readings, since the frame turns on pivots 
at one end, and thus imparts a motion of rotation to the magnet in de- 
positing it. When the glass case of the instrument is shut, the ob- 
server can raise and lower the magnet from without by this lifting frame. 

This piece of apparatus needs to be manipulated with care. If the 
needle be lowered too rapidly, it comes down with a sensible impact 
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againfit the hard agate plates, and hops upon them, thus altogether de- 
ranging the adjustments which the ^une was designed to secure. If, 
on the other hand, it be lowered too slowly, there are two sources of 
mischief. The two ends of the axis do not reach the agates at strictly 
the same instant; and in the intervening moment one end of the axis is 
still resting in its Y, while the other is rolling on the agate plate, and 
disturbing the adjustment. But the chief source of error seems to arise 
from the axis receiying a slight brush from the Ys in parting from 
them. This arises in a yariety of ways, and can be reduced to its mini- 
mum only after some practice. There are some positions of the needle 
in which, upon some days, the effects of this fnction can, by carefril 
manipulation, be reduced to an iosensible amount ;* but there are other 
positions of the needle in which I found it impracticable, by any care 
or patience, to evade it ; and the slight alteration of the proportions of 
the parts, due to the differences of temperature fix)m one day to another, 
is enough to make it sometimes very troublesome in almost all positions 
of the needle. These remarks will help to show that which I am anxi- 
ous to insist on, that this part of the instrument deserves all the care 
the maker can bestow on it. 

As an illustration, I will transcribe two complete observations taken 
at the same station on consecutive days, — ^the first of which happened to 
be more than usually free from this source of error, and in the second of 
which it was particularly troublesome. 

Par9onttcwn{L(yrdRoBse's Demesne)', Avtgust 24,1858; /row 2f to ^\P.M. 



Poles Direct 


Poles Reversed. 


A. North End. 


B. North End. 


R Limb. W. 


W. Utah. E. 


70° 24' 


100° 60' 


109° 44' 


70° 4' 


23 


69 


44 


6 


24 


60 


44 


6 


81 


60 


61 


18 


80 


60 


61 


18 


80 


60 


62 


17 


69" 43' 


109- 82' 


109- 68' 


70° 16' 


43 


82 


^9 


16 


48 


81 


69 


14 


63 


86 


69 


21 


63 


86 


69 


20 


68 


86 


68 


20 


Mean of Meang or 


Dlp = 70°-10'-44. 


Dip corrected for dail 


7 range, 70 - 11* 4. 



* f . e. inflensible in an instnunent reading only to minutes. 
VOL. I. — D. Q. jr. 8. 



3c 
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Same StaPum, Av^mi 26, 1858 ;>»-om 9>> 40- A. IL, to 10}. 



Pol6tDli«oL 


Folae ftorenea. 


&MorfcliBBd. 


A.NorthB»d. 


& LtmHk W. 


W. liDk & 


70- «: 


ior48r 


109* 5r 


TOPtr 


6 


44 


67 


80 


6 


48 


68 


80 


17 


48 


68 


88 


18 


49 


67 


88 


\% 


49 


67 


8i 


70' f 0' 


109' $%' 


109" 2r 


or 40' 


18 


58 


28 


40 


SO 


68 


26 


40 


28 


87 


81 


61 


21 


67 


81 


61 


24 


87 


29 


62 


Mean of Means or 


Dip « Iff 12'-76 


Dip corrected for dai 


lyraDge, 70 10'- 4 



In the sixteen sets of readings which make np the obBervation of 
the 24th Angust> that least embarrassed by the injurious action of the 
Ysy there is but one case in which this discordance amounts to 2'^ while 
there are four cases of complete accordance. In the eleyen oliLers, a 
difGerence of one miuute of arc occurred. On the other hand^ in the ob- 
servation of the 25th August, but two cases of complete accordance will 
be found, while the difference three times rises to 3', and in five other 
cases it is 2'. 

The injurious effect of the hitching produced by the Ys is equally 
apparent, if, instead of scrutinizing tiie indiyiduid observations, we 
combine parts of different observations, so aa to bring out numbers 
which ought to be identical in sets. I have done this in various ways 
with the series of observations made in the survey of the southern half 
of Ireland in 1858, and found in several instances, instead of identical 
numbers, differences of one or two minutes, and occasionally, though 
rarely, of three minutes. These differences are doubtless in part due 
to magnetical causes; but they clearly point to a mechanical origin 
also, since they lean in a marked manner towards those positions of the 
needle in which the hitching of the Ys was most troublesome. 

If anything -else be necessary to show how much di]p observations 
are effected by a careless design or construotion of the liftmg apparatus, 
it will be found in the astonishing, and to me quite unexpected, accuracy 
with which the needle will roll back to its position when in any fair 
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way iisplaoed from il Thia was tested by fastening a small plane mirror 
to the side of the needle with white lead, and counterpoising it with 
a little lump of bees' wax, so that wh^i the needle was placed on its 
agate plates, the reflected image of one of Gauss's scales could be ob- 
served by a telescope. The scale was so placed that a millimetre on it 
oonespomded to a minute of arc, and thus 1 Oths of a minute could be easily 
read by estimation. These dLspositions were made in the small obser- 
vatory of Trinity Collie for absolute determinations, in which tremora 
were wholly avoided, and it was possible to keep the instrument undis- 
turbed for several days. From the observations made there, it appeared 
that, with a needle rolling on plates of agate, we can foUow the daily range 
with great predsion, and observe occasional disturbances, of which many 
were seen from one to six or eight tenths of a minute ; and that when the 
needle is artificially swung by the attraction of a key through ranges 
varying from three minutes to four d^^rees, it returns to its position 
oerteinly within the tenth of a minute, and probably within a very small 
fraction of the tenth of a minute. 

Hence it is plain, that if we can bring the apparatus for laying down 
and removing the needle to a state of mechanical perfection corresponding 
with that of the axis, we shall be able to use dip needles rolling on agate 
plates for many purposes for which they have hitherto been supposed 
not capable of affording determinations of the required degree of accuracy, 
but for which they are otherwise eminently suited. 

It appears essential that the endlong adjustment should be given to 
the axis by a part of the apparatus distinct from the Ts. Perhaps it 
eould be success^illy made by a little edge of agate mounted so as to 
rise into a carefully turned Y-shaped groove in the thick part of the axia 
It also appears to me that the Ys should be brought to bear on the care- 
fully turned cylindrical ends of the axis, and mounted so that they could 
be easily adjusted to let down the two ends of the axis strictly at the 
same moment ; and that each Y should be formed of two plates of agate, 
worked te a rounded edge, and placed at an angle as obtuse as is consis- 
tent with insuring that the axis drop always to the bottom of the Y. 
This would very much assist the Ys to disengage themselves com- 
pletely and abruptly frx)m the axis as soon as it comes in contact with the 
edges on which it is to rolL I should also prefer that the frame carry- 
ing the Ys should rise vertically, and not turn on a pivot, which com- 
municates mechanically, and always in the same direction, a rotetion to 
the magnet in placing it on the agate plate& A swing, to be commimi- 
cated afterwards by magnetic influence frt)m without, would seem to be 
much better. Of course, attention should be given to the parts by which 
this vertical motion is to be given, to make it smootii and without 
shake. 

With attention to these deteUs, some of which I have tested with 
very promising resulte, it seems likely that a dip circle might be made 
which should allow the needle to be removed from the instrument, and 
replaced, without risk of any error exceeding a few seconda 
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XXXVII. Ow THE AjfFUIlTIKS OF THE GB0UP8 TbEMATOBA, Fi<AI!?ABLS, 

AND HiKTJDINEI ; AND ON THE FORMATION OF A NEW ClASS OF AnNTT- 
LOIDA FOB THE BEOEPTION OF THESE AnHLLLS. Bj HbNBY LaWSON, 

M.D. 

[Read before the Boyal Dablin Sodefy, on Monday, May 20, 1861.] 

Befobe entering into the details of the'relation whick exists between the 
groups Trematoda, Suctoriay and Flanarise, it is necessary that a retro- 
spective glance be given at the various positions which the beings com- 
prised by these groups have held since the time when zoology became an 
exact science ; and on doing so, we observe that Trematoda and Suctoria 
have remained almost in the same classes in which they were originally 
located ; whilst the PlanarisB^have constituted a sort of zoological shuttle- 
cock, tossed about from class to class, and from order to order, at times 
forming an isolated division, and even in latter years excluded from the 
animal type in which they remained for so long a period, and ranked 
among the Cephalophorous MoUuscs as Gasteropods. In reviewing the 
taxology of these departments, it is hardly necessary to revert to the po- 
sition assigned to them by Linnaeus, who included all three, with every 
other non-articulate invertebrate in his sixth class Vermes. Cuvier, 
who seems constantly to have conceived happily the affinities of animals, 
united the Flukes and Flanarians under his division Intestinaux, which, 
however, formed the second portion of his very heterogeneous type Zo- 
ophyta, the Leeches being grouped with the oilier representatives of the 
AnneUda, a class which he established in 1802. 

We find an advance in the formation of the class Entozoa, by Bu- 
dolphi, among the fEunilies of which were ranked the Trematoda, the 
Flanaria, however, finding no place there. JShreriberg separated the 
latter from the Intestinaux of Cuvier ; and, observing that the surface 
of their body was clothed with cilia, joined to them the Kemertidie, 
which are also ciliated (though without the most remote affinity in any 
other particular), and the group thus formed, designated Thirhellaria. Au- 
douin and Milne Edwards adopted Cuvier's Annelida, dividing them into 
the four weU-known orders Terricola, Tubicola, Suctoria, and Errantia; 
and the latter naturalist has given a modification of Ehrenberg's Turbel- 
laria, in which he very incongruously brings together Nemertes with 
Planaria and Distoma. Many objections were raised against the class 
Turbellaria ; and among those who pointed out its artificial nature was 
Oersted, who seems to have considered the correct position of Planaria 
to have been with Hirudinei. 

SiehoU in part adopts the classification of Ehrenberg, but shifts the 
Nemertes to the AnneUda, and retains the Flanarise distinct ; he places 
the Trematoda in the class Helminthes, and the Leeches stand after the 
Nemertuii among the Annelids. Van der Hoeven recognizes the Tur- 
bcUaria as a division, but forms them into an order of his class Annulata, 
a synonym of Annelida. Owen, in his lectures on the Invertebrata, has 
classed the Flanariee with the Trematoda, perceiving their natural affi- 
nities ; whilst Dr. Carpenter, in the last edition of his " Manual of Zo- 
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ology/'inclndes in the classEntozoathe whole of Ehrenberg'sTurbellaria, 
placmg them imder a diyision, Platyelmia, — of which he gives the fol- 
lowing characters: — "Body aJmost always flat, destitute of segments; 
intestinal canal with but one oriflce ; animal s hermaphrodite" — not one 
of which characters are descriptive of or applicable to the family Nemer- 
tidsB. Finally, Huxley in his lectures on I^atural History entirely 
admits the class Turbellaria of Ehrenberg. 

Having given this brief outline of the literature of these classes, it be- 
comes necessary to exhibit the imperfections of our present arrangement 
It cannot for a moment be denied, that a system of classification based 
upon some artificial character, arbitrarily selected, tends in a great 
measure to impede the progress of zoology; that this state of things 
exists, and is exhibited in our modem text books, is equally true ; 
whence the object of the present paper, in a manner to construct a 
natural group, from materials scattered through different, some of them 
exceedingly artificial, classes. What can be more unscientific than the 
formation of a division of animals whose only common character is their 
existence within ttie living substance of some other beings ? Such a 
class should (were the characters rigidly adhered to) enclose within its 
extremes the heterogeneous and non-affined series Taenia, ^strus, and 
Pulex ; in other words, th6 present class Entozoa should be looked on 
as a relic of barbarism, more out of keeping with our present advanced 
position than that popular arrangement of the animal kingdom, which 
would embrace every living creature in its three classes, — ^beasts, birds, 
and fish. Modem phUosophic naturalists have appreciated the necessity 
for dispensing with the old method of distributing the Entozoa; and, ac- 
cordingly, we find Huxley arranging the following classes, in his lower 
division of the t3rpe Annulosa: — Annelida, Botifera, Echinodermata, 
Scoleidae, Trematoda, Teeniadae, Turbellaria, Kematoida. Kow, what 
I propose is, to remodel this system of Professor Huxley's in the fol- 
lowing manner : — ^Let the Turbellaria be divided ; place the Kemertini 
in juxtaposition with some of the Annelida ; then, removing the Leeches 
from the latter, unite them with the Trematoda and Planarise, and con- 
stitute a distinct class, to which the term Suctoria might be appro- 
priately applied. Thus the number of Professor Huxley's classes is 
diminished by the removal of one, and the term Suctoria is substituted 
for that of Trematoda. 

The separation of PlanarisB from ]N'emertini is frilly justified by the 
fact, that the only resemblance existing between the two families is 
that which is seen in the permanent provision of cilia in both. Planariae 
have usually a dendritic alimentary system, without an anus, whibt 
Nemertes is provided with the latter, but devoid of stomachial caeca. 
Planariae is also depressed, fiuke-shaped, and inarticulate ; but Nemertes 
is ringed to some extent, and elongate. 

The absence of relation between Nemertes and Planaria being evi- 
dent, I pass now to the consideration of the affinities of the three 
groups which form the subject of this paper. In examining these, 
it is necessary to select from each a species typical, or representative, 
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of the dirision to wbicli it belongs. I have ohoeen the common Leech, 
the Liyer-fluke, and Polycelis, as those most likely to exhibit the cha- 
racters respectiyely of the embranchments which they represent; and 
in proceeding to deal with the question. How are they r^ted to each 
other? it is necessary to investigate their afinities under different 
heads. In this manner I shall bring under yonr notice the varioos 
oi^anic systems of the animals; firstly, the digestive; then, the lepro- 
ductive; next, the circulatory and respiratory; andl, afterwards, the 
nervous and locomotive. Finally, I shall advert to the mode of deve- 
lopment, so fiEff as our present acquaintance with the matter will per- 
mit. In dealing with the systems of organs thus, I shall describe that 
of each animal in succession, in order that, by this means, their mutual 
relational characters may be more perspicuously observed* Although 
I commence with the digestive apparatus, I do not intend it to be as- 
sumed that the greater weight is laid upon its peculiarities in determin- 
ing the position of any group of animals; for there can be no doubt tiiat 
development, when correctly determined, affords the securest clue to 
natural classification. My selection of the alimentary in preference to 
any other system is wholly arbitrary; yet I think its peculiarities 
are almost ihe first that would lead one to suppose an analogy be- 
tween these beings. In Polycelis, which has been so carcfdlly exa- 
mined by DeQuali^efages, the digestive organs are represented by a short 
odsophagus, which leads to a large elliptical cavity, the stomach, the 
surface of whose walls is inverted to form numerous branching tubes, 
which terminate in csBcal pouches, that project in every direction through 
the parenchyma of the body. There is no intestinal canal, and conse- 
quently no anal aperture. The mouth or orifice of the oesophagus, 
which is situate about the middle of the inferior surface of the body, is 
surrounded by a strong sphincter, which enables it to perform the Ac- 
tion of a sucker. Distoma's alimentary parts are very similar; tlie 
mouth, which is more anterior, is surrounded by a sucker, and leads to 
a short oesophagus, terminating in a small pharynx: or stomach, firom 
which diverge two tubes, extremely dendritic, the final ramules being 
caecal. These extend to the posterior extremity of the creature ; but 
there is no anal aperture, — ^the orifice formerly so called being, in reality^ 
the external opening of a peculiar gland. 

The conformation of lliese parts in Hirudo is very analagoos : the 
mouth, which is placed within tbe circumference of the anterior sucker, 
is continuous with the gullet, a short canal leading to the stomach. 
This organ, which is extremely capacious, and more or less divided by 
numerous constrictions, extends nearly the whole length of the body, 
and gives off firom each of its sides nine or ten caecal pouches, which 
stretch into the substance of the animal; two of these, which are longer 
than those more anterior, extend almost to the caudal extremity. T^s 
animal differs firom the foregoing, in the possession of an intestine and 
anus ; the former is a very delicate tube, commencing by an exceed- 
ingly minute aperture in the stomach, and terminating similarly behind 
in the anal orifice, which latter is so small as to be biurely perceptible. 
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Befbie entering into the anatomy of the reprodnctive apparatus in 
the three animals, it may be remarked that all are hermaphrodite', and 
hare t^e intromittent organ anterior to the vaginal, mntoal impregna- 
tion being the rule. 

In Polycelis, the male organs appear to consist of two elongate and 
somewhat fusiform testicles, which are continuous anteriorly with the 
general tissue of the body. These temunate in a pair of short rasa 
deferentia, which pour the seminal contents into the comparatively en- 
larged vesicula semroalis, which, in its turn, conveys the element to a 
papillseform, erectile structure, — the penis. The ovaries present, an 
the whole, a decided resemblance to the testes, and terminate distally, 
in a similar manner; from their posterior margin arise a couple of small 
oviducts^ which open into the copulation-pouch, situate, as before de- 
scribed, behind the penis. In the disposition of the parts in Distoma, 
we observe an advance in point of organization; the testes, in place of 
being mere stromatoid masses, exhibit more differentiation, and present 
themselves to our notice as a number of slender vessels tortuously ar- 
ranged, and terminating in two vasa deferentia, which poduce, by their 
union, & pyrifonn expansion, the seminal vesicle, that is contracted an- 
teriorly into a sort of projecting penis. On the other hand, the female 
organs are seen to consist of a vast number of small vesicles, from which 
lead as many slender ducts, that by their successive union with each 
other oTentuaUy give rise to a simple eanal on either side — the oviduct. 
This, with its opposite fellow, empties itself into an irregularly-shaped 
utricle, which opens externally by a small orifice posterior to tiie penis. 

The generative organs in tiie Leech are in a manner like the Fluke's, 
but less complex in their arrangement. The male portion comprises a 
number of spherical vesicles, disposed along the lateral borders frt)m 
before backwards, about twenty entirely. These communicate by short 
ducts, with two long vessels which lie more externally; these are the 
vasa deferentia; the latter pursue their course anteriorly, and becoming 
convoluted at their extremities, form the vesicula semiiudeB, which then 
terminate in the expanded, internal, or prostatic portion of the penis. 
The female organs are constituted of two rather extensive, rounded vesi- 
cles — ^the ovaries; these pour their secretion into a pair of oviducts, 
which, after a brief course, combine, and, forming a single vessel, pass 
to the uterus, a viscus in outline of the form of an irregukr, ovato-laur 
ceolate leaf, which ends in an external orifice — the vagina. 

In the arrangement of the circulatory organs, the three creatures 
present many resemblances. In PolyceHs, they consist of two principal 
vessels, which extend along the lateral margins, and, giving off a large 
number of minor branches, produce by their anastomosis an extensive 
vascular net-work, which reticulation, according to M.Duges, is endowed 
with contractile power. In Distoma the apparatus is of a kindred 
form, and composed of a vast series of anastomoses, the constituent 

'Accordug to Schmidt, OnophiloB Tortiooides is unisezuaL 
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twigs being derivatiyes of two larger vessels which lie along the lateral 
margins, and present very well marked flexures. The vascular system 
of the Leech, which has been so successfully investigated by Gratiolet, 
comprises two lateral vessels, extremely contractile, which distribute 
numerous branches to the surface of the body, these again dividing and 
subdividing to form an exquisitely minute net-work. Thus we per- 
ceive that the vascular parts are not only arranged in the three upon 
the one common plan, but are very nearly identical in constitution. 
Possibly it might be objected that the Leech, having scarlet blood, should 
therefore be placed among the Annelids; but this objection is met by 
the fact that Piscicola, though most certainly a Leech, is yet, as shown 
by Ley dig, devoid of coloured nutrient fluid; and, also, that by follow- 
ing up tlus line of argament, Distomum tereticolle should have a place 
among the AnneKds, its blood being decidedly of a reddish hue ( Wi^ 
mann's Archiv, 1855); and, finally, the species of Frostoma, discovert 
by M. Edwards, should be ranked there too, if the possession of scarlet 
blood were deemed a distinctive character. 

With regard to the respiratory Ainction, or the organs that perform 
it, I may almost state that nothing is known, at least concerning that 
of Trematoda and Planaria. It is true that much haa been written upon 
the arrangement of the parts composing this system in the Leech, but 
the descriptions are so loose and so conflicting, that we mayalmost despair 
of ever arriving at any positive information upon the subject Duges 
informs us that the so-called respiratory canals are in reality nothing 
more than empty blood-vessels; whilst Miiller contends that they are 
distinct structures, as they do not partake of the general contractions 
of the vessels, properly so-called. 

Again, Williams (on the British Annelids, Brit Ass., 1851), main- 
tains that those sacculi, fbrmerly looked upon as respiratory pouches, 
are so intimately conjoined to the duct connecting ovary and testis, as to 
leave no doubt that they are ovarian vesicles. Finally, Brandt (with 
whom I am inclined to agree) believes that the quasi-respiratory sacs 
are organs of special secretion, having observed a whitish liquid escape 
from thdr ventral orifices, and that respiration is altogether performed 
by the general integument — (Medical Zoolog., ii., p. 250.) If the lat- 
t^ assertion be correct, as it probably is, the analogy between the three 
groups in this particular is a very striking one. 

Eespecting the nervous system in these creatures, a decided simila- 
rity in form is exhibited ; for although some have considered that this 
system in Planariee and Flukes is composed of an isolated pair of ganglia, 
with scattered peripheral filaments, later investigations tend to show 
that a conformation of parts, approaching to that in the Annelids, exists 
in these beings also. In the three divisions, we find the cephalic 
ganglia represented ; and these always lie above, or in front of, the oral 
aperture ; the fact of superposition, by which some differ from others, 
in which proposition is usual, should be regarded as the result, rather 
of adaptation to a special end, than as a morphological peculiarity. 
Blanchard, in a valuable paper upon the organization of Worms, which is 
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to be found in the " Annales dee Sciences Naturelles*' for 1 847, announces 
the discovery, that the Plaaarise have a very distinct and perfect ner- 
vous system, which he describes as consisting in a pair of large ante- 
cesophageal ganglia, somewhat closely adherent; from these proceed a 
pair of cords, which, after encircling the gullet, pass toward the caudal 
extreme of the body, retaining, however, their distinctness, and present- 
ing at definite intervals numerous delicate ganghform enlargements, 
that occasionally produce small nervoid twigs. 

In Distoma, a state of parts is seen, which resembles the foregoing ; 
two large cerebroid ganglia Ue about the oesophagus, being united by a 
sort of commissure, and, springing from these, a pair of branches bend 
their course to the termination of the body, distributing numerous late- 
ral ramifiLcations to the surrounding tissues. Laurer states that, at the 
point of origin of the branchlets, distinct ganglia are to be found ; but 
this statement has not yet been corroborated. In the Leech, the ner- 
vous system is composed of a supra-oesophageal ganglion, connected in- 
feriorly, by a pair of cords surrounding the gullet, with a chain of 
ganglia situated upon the ventral surface, and united by two contiguous 
commissures ; these ganglia are of very unequal size : some, such as the 
first and last, are very well developed, whilst the remainder are less or 
more indistinct. This animal is said to possess, in addition, a splanch- 
nic sexies of nerves. It is manifest that the existence of a great affi- 
nity is shown by the above comparison of the nervous structures. 

Let us now turn our attention to the method by which locomotion 
is effected in the groups under our notice ; and we observe that, although 
some exceptions are to be found, the general mode of progression is suc- 
torial. I would look upon the typical, or ideal locomotive organ, as an 
expanded alimentary onfice, provided with a strong sphincter muscle ; 
this we find has an actual existence in the Liver-fiuke, whose suctorious 
mouth is dilatable, and provided with circular and radiating fasciculi of 
muscular fibres ; it is also to be seen in the common Medicinal Leech, 
in which the mouth and anus both find their orifices in the suctoria of 
the alimentary canal. There are also other appended oscula, which 
seem rather absorptive than locomotive structures. 

In Flanarise, the movements are of three distinct kinds : firstly, by 
the action of ciliSB ; again, by a lateral compression of the body and as- 
sumption of the piscine form (when a graceful swaying mode of pro- 
gression takes place, by alternate contractions ; this method is similar to 
that adopted by the Leech when forced to swim) ; lastly, by means of 
the proboscidean, or suctorious oral orifice. This latter mode of pro- 
gression I have myself observed to exist with some large Planarise, 
which were confined in a glass ^'ar two-thirds filled with mud ; they 
were in the habit of occasionally ascending to the under surface of the 
water from the bottom of the vessel, and this journey they effected by 
attaching themselves to the inner surface of the vessel with the muscu- 
lar pharynx, and then suddenly approximating the posterior extremity; 
thus assuming a greater transverse diameter, they would (having re- 
tracted the pharynx) again elongate the body, and proceed as before. 

VOL. I. — D. Q. J. s. 3d 
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The superadded and absorptive osciileB are seen in the lateral pores of 
Tristoma, and in Piscicola and Pontobdella. The provision of cilia is 
not extended to all members of the TurbeUaria, being absent in a great 
number ; a fact which, as Blanchard very justly observes, ought to have 
been more fully appreciated by Ehrenberg, when basing his class upon 
such an unimportant and inconstant character. So little has been done 
in the investigation of their mode of development, that, r^arding them 
in this aspect, we shall find it more difficult to reconcile to our minda 
the idea of including them within the limits of a single class. IJpon an 
examination of the subject, as it is detailed in Biebold and StanniuB* 
''Yergleichenden Anatomic,'' we arrive at the following general deduc- 
tions : — 

1. That the determination of the mature form dates either — (a) fix>m 
the complete emergence of the animal firom the egg, or (b) is observed 
to take place at a much later period, having been arrived at through 
the medium of a series of metamorphoses. Under the first of these ca- 
tegories may be ranked the Hirudiniei ; the second comprehends the 
Trematoda and Planarise. 

2. In all the vitellus undergoes segmentation, and the ovine embiyo 
is invested with cilia. 

3. The three forms of embryo are provided with a discoid sucker, or 
muscular oesophagus, prior to departure from the egg. It might appear 
to some that the apparent aggregation of germs within a single ovum, 
which has been observed in the development of Planarice, would offer 
too remarkable a point of difference from the other divisions to be dis- 
regarded in their classification ; but I need hardly remark that this idea 
of the multiplicity of germs is an erroneous one, — ^thefact being that the 
so-called egg is but an external covering, such as exists among certain (Ga- 
stropods, which involves a large number of real ova ; and this leads me to 
another very well-marked analogy between these animals and tiie Trema- 
toda, which is this : the compound cylindric pseud-ovum is the repre- 
sentative of the more permanent zoid, the king's-yellow worm or grand 
nurse of the Trematoda. The second stage in the development of the 
Distoma is an extreme resemblance of that in the Planaria, though truly 
the locality of the animals is vastly different : in the former is observed 
the cercaria, whilst in the latter the larva assumes to such a degree the 
character of an infusorium, that it is exceedingly difficult to draw the 
line of demarcation ; indeed, Professor Agassiz has shown that the in- 
fusorial genera, Kolpoda and Paramecium, are but the larval condition 
of some species of Planaria. A confirmation of the analogy between 
Trematoda and PlanariaB is given by the discovery of Steenstrup, that 
an embryo of Distomum, which inhabits muscular tissue, in every way 
reminds one of Paramecimn. The pseud-ovum is found also with 
Clepsine. 

In concluding my remarks upon the affinities of these beings, I 
would just call attention to the similarity of habitat presented to us in 
the lives of the Hirudiniei and Trematoda ; both being, almost without 
an exception, parasitic. Although aware that my selection of the Dendro- 
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oobII, rather than the Ehabdoooeli, may be impugned, I maintain that 
my choice, if not entirely justified, is at least supported by these two 
facts : firstly, the ramose-stomached Planariae have been fi-om every 
point of view the most completely and accurately investigated of the 
two ; secondly, it is established that many of the so-called species of the 
simple-stomached are the larvae of the higher forms. 

The following scheme of classification is that which I suggest the 
adoption of, and is nothing more than a modification of that already 
employed by Professor Huxley : — 



Type. 
AOTOJLOSA-, 



Sub-Type. . Class. Suh- Class, Order. 



»- AjffNXJLOIDA 



TEnterata Hirudina 
L Suctoria < f Trematoda 

t Anenterata \ Turbellaria. 

The diagnostic characters of the above class, sub-classes, and orders, 
may be summed up \mder their respective heads as follows : — 

Suctoria, — Animals depressed, hermaphrodite, devoid of seta), re- 
spiring by integument ; locomotion usually effected by a suctorial pore 
or pores ; booklets for attachment absent ; stomach with coccal appen- 
dages ; anufl absent, or indistinct. The orders may bo included under 
two sub-classes. The first receives the order Hirudina, and is charac- 
terized by the existence of an intestine and anal orifice ; hence it is desig- 
nated Enterata. The second embraces the orders Trematoda and Turbel- 
laria, and is marked by these peculiarities — ^the provision of cilia to the 
post-ovine embryo, and the absence of any intestinal canal. From the 
latter feature, the term Anenterata supplies an appropriate cognomen. 
For the distinctions between the orders themselves, the descriptive ac- 
count beneath may serve : — 



Sub' Class. 
TEnterata. 

I^Anenterata. 



Order. 
Hirudina. 
riktrbellaria. 



Animals more or less articulate. 
Creatures non-parasitic, aquatic, or inha- 
biting humid localities; cilia usually 
permanent. 
Trematoda. Parasitic. Cilia absent in adults, under- 
* going a three-staged metamorphosis. 

I now terminate my observations by asserting, that the instance of 
the qoad-complez Trematode, Diplozoon paradoxum, offers no exception 
to the general arrangement of these animals, 8iebold having lucidly 
proved the appearance of the paradox due to a pair of Dipoipse in con- 
jugation. 
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XXXVIII. — ^On the Cod and Lino Fisheries of Ireland. 
By Mr. William Andrews. (Plates XIII., XIV.) 

[Read before the Rojal Dublin Society, Monday Eyening, April 16, 1861.] 

A PAPER which I lately gave, at the Natural History Society of Dublin 
on ** The Fisheries of Ireland," was chiefly with reference to trawling 
on the west coast, and principally confined to the habits and spawning 
states, and to the localities of the Fleuronectidse, or flat flsh feunily — ^not^ 
liowever, intended to convey the full extent of such a subject, but was 
more immediately applicable to the characters of the localities where the 
boundary lines for the prohibition of trawling were presumed to exercise 
bencflcial influence in the protection and security of the fisheries. 

The subject of my present paper will be the Ling and the Cod Fish- 
eries of Ireland — one of vast importance in the industrial resources of 
the coimtry, whether as relating to supplying the very large demand and 
consumption, or to the extended field of encouragement that it would 
give to our fisheries by the formation of a body of seamen, an accession 
of vital interest to the mercantile marine of Grreat Britain. That these 
are important considerations, a brief outline of the early state of the 
British Fisheries wiU be useful as introductory to the object of my present 
views. 

In 1663 a document was issued by Charles the First, and directed 
to the Lord Treasurer, and others, desiring them " to erect a common 
fishery for the nursery of seamen, which contained the first regulations 
for the governing of his Majesty's subjects inhabiting in Newfoundland, 
and trafficking in bays ;" but from the earliest periods the policies pur- 
sued by the Government, especially the Board of Trade, tended much 
to wcsien the position of the original settlers there, and to damp their 
energy and perseverance in extending the fisheries. The Act, however, 
of 10th and 11th of William and Mary, declares the fisheries of New- 
foundland a beneficial trade to the kingdom, in the employment of a 
great number of seamen and ships, by the increase of her Majesty's re- 
venue, and the encouragement of trade and navigation. The same par- 
liament came to a resolution, **That the fisheries and trade of New- 
foundland do very much promote navigation, iacreaso seamen, and are of 
great profit to the nation.'* 

In the reign of Elizabeth there were 260 ships employed in the New- 
foundland fisheries, and the seamen nursed in these fisheries mainly 
assisted in manning her fleets. Act 15th, George III., "declares the 
fisheries the best nurseries for able and experienced seamen, always 
ready to man the royal navy when occasion may require; and it is of the 
greatest national importance to give all due encouragement to said fish- 
eries." In fact, from the Briti^ fisheries Britain derived the principal 
means of defending herself; for it had been remarked that neglect and 
want of proper encouragement to our fisheries would much affect our 
commercial marine, and consequently our naval asoendancy. 
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The French saw these advantages to the naval power of Great£ritam, 
and therefore by every influence and exertion endeavoured to obtain 
equal position and benefit. The French, therefore, spared ho encourage- 
ment to stimulate their fisheries, gave bounties on the fish exported from 
Newfoundland, or fix>m France to the French colonies. Bounties were 
also allowed on all men and boys sailing annually from France, and that 
were employed in the shore and bank fisheries of Newfoundland. On the 
other hand, so discouraging had been the countenance of the Government 
to the British fisheries, that the capitals embarked in them were by de- 
grees withdrawn, and the nurseries of seamen, so justly valued, almost 
entirely lost. They still more rapidly declined after the treaties of 1814 
and 1818, when the greater and the most valuable parts of the New- 
foundland fisheries were ceded to the French. The Americans zealously 
followed the example of France, supported their fisheries by bounties 
and other encouragements, and thus concurrently with the French sap- 
ped the foundation of the British fishery. The British fishermen, being 
unable to contend with the unequal competition, were left to languish 
and to deteriorate, being chiefly employed in the in-shore fisheries in 
small craft, while the French and the Americans prosecuted with vigour 
the deep-sea fishing on the great banks of Newfoundland, — ^these powers, 
it is stated, employing at least 1000 vessels of considerable burthen, 
and manned with not less than 30,000 seamen. 

The valuable report, dated 2d October, 1 848, addressed to the Vice-^ 
Admiral, the Earl of Dundonald, by Captain Granville G. Loch, E. N., 
upon the fisheries of Newfoundland and Labrador, when in command of 
her Majesty's ship Alarm (on. ominous name), conveys most forcibly the 
state of the British fisheries, in comparison with the advantages pos- 
sessed and maintained by the French. Captain Loch heard the French 
speak with pride of the sailors their bfinkers produced, and of the hard- 
^ps and dangers they were exposed to in fishing on the banks, and that 
to deprive their country of these fisheries would be to lop off the right 
arm of her maritime strength. 

"With this concise review I will now turn attention to our home fish- 
eries, more especially to those of this country. 

Through the several reigns from that of Elizabeth to George III. 
Irish statutes were framed for the promotion and protection of the fish- 
eries in the Irish seas, and the prohibition of foreign vessels from fish- 
ing without a license. The system of bounties gaining ground in England 
was extended to Ireland, and adopted by the Irish Parliament ; and by 
the Act 3rd and 4th George III., 20s. per ton was granted on all deep- 
sea fish. These bounties, under fluctuating circumstances, continued 
more or less to influence the Fisheries until the year 1819, when the 
Irish Board was instituted. At one period we find an effort made by 
the Government in behalf of the fisheries, under the management of the 
Dublin Society, through the means of certain duties to be expended in 
the management of the North- West Fishery. The period of the exist- 
ence of the Irish Fishery Board was one of activity and usefulness to 
the year 1829, when its operations with the bounty system were bus- 
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pended. The e£Eect of peciiniary encouragemeiit to the fisheries was 
productive of much benefit ; it encouraged the employment of Lurger 
vessels — stimulated the exertions of more regularly formed fishermen; 
and, certainly, when we refer to the records of those periods when the 
consumption of fish as a national diet was far greater than at present, 
we find that our imports were less in proportion to the demand than they 
are at the present day, notwithstanding the desire or the necessity for 
such food has much diminished. The bounty system has in public 
opinion been condemned, — ^not, however, denying the good effects that 
certaioly, by its stimulus, tended to a greater extension of the field of 
our fisheries ; but there was a want of system in its distribution that 
should correct the frauds too frequently occurring in its application. 

Subsequent to 1829 the Irish Fisheries began to fiag, and unavailing 
have been all the Commission inquiries to the present period, the fish- 
eries being now at the lowest ebb. 

My paper, as I have before stated, is on the Cod and Ling fisheries 
of Ireland ; but before touching on the main features, and some short 
remarks on the herring seasons, I will give an outline of the average 
annual imports for the last few years. 

From the returns supplied by the most eminent in the trade in this 
country the imports of Img into Ireland, principally Shetland are. 

Tons. 

To the Port of Dublin — Cured Ling, 600 

Do. Belfast Do., 300 

To other Ports of Ireland, Do., 300 

1200 

And this quantity, at the lowest wholesale figure, £23 per ton, re- 
presents an annual outlay from the country of £27,600. The price has 
been as high as £28 per ton, and the retail price 32*. per cwt Of the 
above quantity, Messrs. Bacon and Co., of Ship-street, have imported 
300 tons. There is also a quantity of Newfoundland cod imported into 
Waterford. We will now see in round numbers what are the annual 
imports of herrings into Ireland — 

BarreU. 

To Dublin, about 20,000 

Belfast, ' „ 20,000 

Deny, „ 6,000 

Newry, „ 4,000 

Drogheda, „ 2,000 

New Ross and Waterford, 2,000 

Limerick, „ 7,000 

Cork, „ 5,000 

Galway, „ 4,000 

Sligo, „ 4,000 

74,000 
Those in bulk about, 6,000 

Making a total of 80,000 
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and these at the retail price during the past month, 32^. per barrel, 
would amonnt to £128,000. This must appear as astonishing and 
melancholy evidence of the state of the fisheries of our country, whose 
sea-coasts present an inexhaustible supply, incessantly reproductive.* 
Papers given in the I^atural History Society of Dublin, have shown how 
lai^ely reproductive are the results of improved modes of fishing, and 
the extent to which the Dublin markets have been supplied. Although 
around the coasts of Ireland the cod and ling fishing-grounds are good, 
yet through the desultory mode practised in mjost districts by those 
whose occasional pursuits are land labour and fishing, the supplies 
obtained are not equal to the demand, from the insufficiency of their 
boats, and their want of knowledge of the deep- water soundings. It 
is only necessary to allude to those main features of the fishing-grounds 
of the coasts of this country, where the banks of soundings are pro- 
ductive to an extent that would not only meet the very large imports 
now annually required, but would likewise in time afford an export 
trade of mercantile value. The questions, then, are — What systems 
woidd be the most successful, and what positions the best circum- 
stanced? In a paper already given on "Trawling and its Effects," 
I have strongly alluded to the importance and advantages of a large 
class of boat, liiat could at any season be turned to profitable fishing, 
whether in trawling in the bays of the west coast during the fre- 
quently stormy seasons of the spring months, or outside the head- 
lands and in deep-water soundings during the Summer months for 
the cod and ling. It is, therefore, very important te select such 
stations that would be near te the best fishing-grounds, have harbours 
of safe and easy access, and where quick and moderate charges of tran- 
sit would place the position within the reach of good markets, and where 
the genersd modes of trawl, long-line, and the herring fishery, could be 
turned to the best account, so as to keep the vessels and men continually 
employed in fishing and fish-curing throughout the year. 

In speaking of fishing-banks, a term erroneously applied (for it is 
mere variation of soundings), we have to seek those groimds where the 
depths are suitable, and where clear and sandy soimdings are to be met 
fit for the^ trawl nets, or where corally or gravelly soundings, most 
abounding in marine animals, as Crustacea and Mollusca, are the resort 
of the ling, the cod, and the haddock, consequently the most productive 
to the long-line and the hand-line fishers. Excellent grounds for cod 
are on the north coast, especially off Portmore, and at Culdaff ; but the 
most prolific grounds for cod and ling are off Tory Island, on the N. W. 
coast of Donegal, in twenty-seven to forty fathoms. The insecure shel- 
ter afforded by Tory Island (being safe only with southerly winds), and 
the too great exposure of Sheephaven, with the remoteness of markets, 

* That I have mnch ander-estimated the imports to Ireland, may be seen by the 

following statement, smce received from the Harbour Office, Belfast There were im- 
ported to Belfast, in 

Tonib Barrels. 

1858, . . Cured Fish, 667 Herrings, . . 15,489 

1859, . . „ 682 „ 16,956 

1860, . . „ 761 „ 22,568 
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would not yield the encouragement necesBary to establish a permanoit 
station. We must, therefore, for the present depend upon the Bays of 
Galway, Dingle, and Kenmare, as affording the best positions for remn- 
neratire mercantile traffic. 

Some years since, more particnlarly at the time when Qovemment 
bounty was given according to the quantity of fish taken, and to the 
tonnage of the vessel, fine wherries, averaging sixty tons, annually went 
to the Bofin bank, off the coast of Mayo, making their rendezvous the 
safe little harbour of Innisbofin. Captain Borough, B. N., who com- 
manded one of those large class cutters, at that time cruising on the 
west coast for the suppression of smuggling, informed me that he had 
seen large piles of ling, cod, haddock, and conger, which had been dried 
on the shingly beaches of Bofin; audit was no uncommon occurrence for 
the wherries to complete their cargoes by the end of July. These, 
though inferiorly cured to the Shetland ling, had good demand, and 
very materially aided in meeting the consumption of the time. The 
Island of Innisbofin affords the best position on the west coast for carry- 
ing on the summer cod and ling fishing, which generally b^;ins in 
" April or May, and ends in July or August. The island possesses a fine 
natural harbour on its southern side, having sufficient scope for several 
hundred boats, and with a depth of ten feet of water, the ground being 
soft and safe for lying on. The entrance could be most easily improved, 
and rendered of easy and safe access. The Nepean King's cutter, of 
180 tons, had firequently been in Bofin Harbour. 

The in-shore fisheries of Bofin, Cleggan, and BallinakiU can be 
carried on during the spring months close in with the land, in ten to 
twenty fathoms, when the fish approach to spawn ; but the best fishing 
banks are the soundings, at a distance from the land, in thirty to sixty 
and seventy fathoms, where the ling, cod, and haddock are, like the great 
bank of Newfoundland, inexhaustible, and where on the feeding-gprounds 
in the deep water they are taken in the finest condition for curing. The 
best ground is west and north-west of Bofin Island ; the fishing-sound- 
ings vary from thirty to seventy fathoms, and extend from ten to sixty 
nules from the land. In ranges north-west of Bofin and south-west of 
Achill*Head, and again southerly off Slyne Head, these grounds can be 
easily fished ; and the harbours of Bofin, BallinakiU, Cleggan, and the 
northern shores of Galway Bay, afford safe runs, according to states of 
wind and weather. The gravelly soundings and sand and shells which 
constitute these banks, and covered with myriads of animal life, form the 
feeding-grounds and resort of the finest cod and ling throughout the 
year, until th« instinct for propagation brings them to in-shore localities. 

These are also the ranges of the basking shark or sun-fish {Selachus 
maximus)f which, feeding on the loligo, cuttle-fishes, and other mol- 
lusca, the sun-fish grovel on such grounds until at certain seasons, for 
the development of natural causes, they rise to the surface, when at the 
morning and evening in calm weather they may be seen listlessly and 
sluggishly floating, their dorsal fin and back exposed. The structure of 
the branchial apparatus, the wide orifices protected by strong defences 
of a pectinated or comb-Kke grating, and their blunt and small teeth, 
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peculiarly adapt them to the mode of existence, and suit them to the 
food they seek at the depths they frequent. In the latter part of April 
and beginning of May thfise natural causes affect the sun-fish ; and thus, 
when the yessds are at that season employed in Une-fishing, they may ire-* 
quently meet and capture these fish on the range of banks from Aehill, 
coast of Mayo, to the Bramiock Isles off the great Arran Island. Boats 
suitable for this should not be less than fifby to sixty tons, provided with 
two good boats, sun-fish spears, and harpoons, with ample coils of line ; 
and these vessels, each manned with eight men and two boys, would meet 
certain success in the capture of these fish when following the cod and 
ling -fishing. A laige sun-fish frequently yields six to eight barrels of va- 
luable oil, of thirty gallons to each barrel. More than 100 sun-fish were 
seen off the coast of Mayo, the present season, within two miles of the 
land. Five were captured, even with the very indifferent boats and gear 
used by the natives. 

To the Galway or Claddagh hookers the capture of a sun-fish is mere 
ehance, as they are nev^ soficiently found in provisions or means to 
remain any time at sea on the distant ground, chiefly preferring nearer 
home, and fishing in excellent soundings in thirty to forty fathoms to 
the south and south-west of the Island of Arran, where they have taken 
good supplies of cod, ling, and haddock. There are also excellent fish- 
ing-grounds off the Blackrocks and Iniskea, to the north-west and north 
of Aehill. The neighbouring bays of Blacksod and Belmullet, abound- 
ing in fish, clear for trawling, and for obtaining bait, are too remote at 
present for the objects of carrying out a general remunerative fishery. 

So important were these fishing grounds, that the Dutch, until they 
were beaten off during the period of the Commonwealth, annually em- 
ployed large vessels there, and old Butch charts mark the soundings 
and bearings of the fishing-banks. In 1793, when the French were 
driven from the banks of Newfoundland, they fished off the west coast 
from Tory Island to Innisbofin, and soon completed their cargoes. Since 
the men of Skerries have ceased to work with their wherries on those 
banks, and the Claddagh hookers are no longer equal to the deep-sea 
fishing, a petty system is followed within the Arran Islands, and the 
headlands of the bay, with the small hookers and canoes, which they 
can only now fit out for the day's fishing. The Glenina men, who 
mostly fish at the entrance of the bay and about the Arran Isles for the 
take of ling, cod, glasson, hake, bream, and grey gurnards, have but 
indifferent canoes, with three men in each, using small spiUiards and 
hand-lines ; and sad have been the falling off of the hookers and canoes 
that once filled the harbour of Eilleaney, in the Grreat Arran. £ven along 
the iron-bound coast of Clare frK)m Hag's Head to Iioop Head, the sta*- 
tions of Seafield, Baltard, Farrihy, and the entrance of the Shannon, 
each sent forth hundreds of canoes, manned by hardy and daring fellows, 
who, before the suppression of smuggling, watched the hoverings off the 
coast of the Big Jane, the Blue-eyed Maid, and the round 0. In those 
days abundance of large haddock were sold in the town of Eilrush at 
dd. each, and fine turbot at fid. to Is. each, the supplies being abundant. 
Vow depopulated and silent are those shores that once displayed their 
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long ranges of well-fotmd canoes. Emigration and the poorhonse teQ 
their tales. 

The next part of the coast of interest to refer to is that of the Bay 
of Dingle, equal in importance in its deep-sea fishing-grounds to that of 
Bofin, and superior in its position, in the concentration of its capabilities 
as a general fishing-station, yielding large supplies of the most esteemed 
kinds of fish for the Dublin markets, as well as the most extensive 
resources of cod, ling, haddock, and hake, which could be turned to great 
mercantile account. So well w^ere these grounds known to the French, 
that Duhamel, in his ' Traite General des Pesches,' vol. 2. p. 46. 1772, 
observes — "La partie du Royaiune d'Irlande la plus abondante en 
Morue est a Touest, aux environs de la baye Dingle ; elle se Mt depuis 
la S. Michel jusqu'au molB de Mai." 

Having given a paper with reference to its trawling, I shall con- 
cisely touch upon the soundings off the coast where the cod and Hng are 
most abundant. A fine bank bears about north-east half east off Smer- 
wick Harbour, extending about five to fifteen and twenty-five miles 
north and south — ^the soundings forty-two to forty seven fathoms — shelly 
^gravel, mixed with coral. Abundance of marine animals are taken in 
the dredge, prawns, shrimps, crawfish, and numerous Crustacea, hermit 
orabs, luiprotected by shells, sepias, and loligos, and other moUusca, 
which form the feeding grounds of inexhaustible numbers of cod and ling. 
Inside Ballydavid Head, Smerwick Harbour affords tolerable shelter. 
Close in-shore, off Brandon, the canoes of Ballyguinhave their favourable 
seasons, and take cod, haddock, and ling. Off the Korth Blasket, a few 
miles to the north-east, the Bor-a-liath sands abound with ling, cod, 
and conger. Westerly, and north-west of the Tiraght Bock, and the wes- 
ternmost Blasket Island, soundings have been run out to sixty and 
eighty fathoms, at ten to twenty miles from the land, of fine sheUy 
gravel, and where very fine cod and torsk have been taken in July, su- 
perioi: in size and firmness to the fish of shoaler depths. In the nm 
of the tide outside the south-west entrance to Valencia, firom Bray Head 
to Puffin Island, in thirty-three to thirty-five fathoms, immense quanti- 
ties of ling and cod can be taken firom February to May, and during 
the summer months in deeper water to the north-west of the SkeUigs. 

I have now concisely touched on those grounds outside the headhmds 
of the peninsula of Dingle and of the Island of Valencia, where in the 
greatest abundance cod and ling in perfection of condition for curing 
can be taken. At present the Dingle fishermen have only cianoes ^nd 
a few sprit boats to follow the ling and cod fishery, and those of Port- 
magee a few canoes. It is quite clear that only in moderate weather, 
and during the periods of the year that the fish come dose in land to 
spawn, that they can venture to look for them. 

In February the ling and cod come into the bays, and approach the 
shores to spawn ; and, during the months of February and March, de- 
posit the spawn in rough and corally grounds, where the ova are pro- 
tected from the infiuence of tide or sujd^. In frict, along the entire coast, 
in the rocky and coraUy soundings of shoaler grounds, the fish spawn. 
In April the spawning conditions of the fish are nearly over, andetrly 
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in May tiiey again have returned to the deep water, the feeding-grounds 
of those banks that I have already referred to. The large quantities of 
ling and cod taken in Dingle Bay, and by the Fortmagee fidiermen, are 
neyer met with in that condition equal to those taken and cured during 
the summer months at Shetland, or on the banks of Newfoundland. 
When the fish come into the bays, they remain where feeding is obtained 
until instinct forces the deposit of spawn, and causes their resort to the 
grounds suitable to the protectioti and development of the ova. They 
quickly recover from the spawning state, and retreat to, and are again 
taken on the grounds in the bay before they move into deeper water. 

It is now an established fact that since trawling has been carried 
on in Dingle Bay, the takes of cod, ling, haddock, and hake, have not 
each year been less productive or diminished, but rather have increased 
— sometimes taken in quantities even where the trawlers are working 
off Ventry Tower on the north side, and at other times according to 
weather on the south side of the bay. Last year (1860), the cod and 
haddock were so abundant in the bay as to fill the canoes in half the 
day, when the weather answered. Eetums show that from the 20th of 
December, 1859, to the 20th of March, 1860, the average takes of cod 
and haddock were fifty pair per day to each canoe ; and when the wea- 
ther was moderate, the canoes frrequently came in full by one o'clock. 
With large boats and ample lines, what would not be the results ? 

It is also remarkable, that the crews of seven to nine canoes have 
brought them from Brandon Bay, where trawling is altogether prohibi- 
ted, to Dingle, to fish in that bay with spilliards and hand-lines. 

My esteemed and regretted friend, the late Eev. Charles Gayer, of 
Dingle, who was most str^iuous in his exertions to promote the fisheries 
there, mentioned in one of his many communications to me that in the 
summer of 1847, he had been trying the soundings westward of the 
Blasket Islands, and that he had found fine gravelly soundings, nearly 
twenty miles from the land, in sixty fiEtthoms. In 1848, the Admiralty, 
most desirous to aid in every way tiie fisheries of this country, directed 
Master and Commander Aylen, in the Bhadamanthus, to run out sound- 
ings to mark the depths of the supposed banks off the Shannon and the 
Blasket Islands ; and subsequently Commander Wolfe, in the Zephyr, 
ran a line of soundings from Dingle Bay and the Skelligs. These are, 
however, only of importance as showing the variation of depths and 
ground, and do not convey any usefulness with regard to the most likely 
soundings for seeking fish, which alone can be determined by the practi* 
cal zoologist. 

Anxious^to continue these inquiries, I made, in the sunmierof 1860, 
several trials of soimdings westward of the Foze and the Tiraght Bocks. 
In running out these soundings, we found«exceUent fishing-ground, sand 
and shells, 65 fathoms, the Foze bearing S. S. E., seven nules, the Ti- 
raght Eock bearing E., eight miles, 63 fathoms. The Foze S. E. ^E., 
coarse sand and sheUs. The Foze S. E. by E.— Tiraght E. and by S — 
eight miles, 68 fathoms, soft sand and mud — ^nine miles, 75 fathoms, 
rocky ground. 
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At the distanoe of from nine to twelve miles, the Fo2e and the IH- 
roght present remarkable features to Tessels from the westward. The 
group which Plate XIII. represents gives the Tiraght, tiie|great Blaaket 
Innisnabroe, Innismacilann, the western Blasket, tihie most western land 
in Enrope, and the Eoze. The Eoze bears by compass 8. E. by E., the 
Tiraght E. and by S., showing the singular perforation through it ; and 
the Great Skellig can be seen, bearing S. and by E. 

The Tiraght (see Plate XIY.) is a most conspicuous mark to vessels 
standing in for the land, having a large perforation or passage through 
the island. This rock has an elevation of about 600 feet, and contains 
47 acres. It bears nearly seven miles W. N. W. of the Great Island. 

In the month of July of that year, having on board two picked crews 
of Dingle men, with their canoes, we ran out soundings north and by 
west of the Tiraght Book, ten to twelve and fifteen miles. Soundings 
of shells and gravel were found in fifty-five and seventy-five fathoms. 
With a small dredge, almost useless in such depths, were obtained nu- 
merous minute Crustacea, JSytu eoaretaiiis, and living specimens ofMym 
truncaia, usually a shore species, I\mu8 Islandicus^ also Loligo vulga- 
ris, and beauti&l specimens of OnuphU, the antennsB of most brilliant 
colour, and the rings of the body most delicately marked. The beauty 
of these objects is completely lost in spirit preparations, and shows how 
necessary in the recent state to have a correct knowledge of generic and 
specific differences ; for the spirit preparations of the marine zoology of 
our deep-water soundings, which are brought home for subsequent exa- 
mination, are so altered in membranous contractions, and in colour, as 
to lead to deceptive conclusions of their true characteristics. Many very 
minute and ddicate Crustacea and moUusca are obtained in deep water, 
even in 80 to 100 fathoms ; and it is remarkable that the peculiar fix- 
tures of marking and colouring are more vividly and distinctly defined 
in species so obtained than in those fix)m shoaler depths. In HyppolyU^ 
a species exhibited the body beautifully transparent or diaphanous, while 
brilliant azure and crimson lines were most intensely shown. 

On these grounds our Hues were set, each canoe having about 1200 
fathoms of line, with 800 hooks. The bait used was fresh herring ; and 
on the lines being hauled in the evening a large quantity of splendid cod 
and torsk (Brosmius vulgaris) were taken, the latter a northern fish, and 
rare on the British coasts. These fish, as stated in the certificate of Mr. 
Bobert Brown (one of the best Scotch curers introduced into Ireland), 
were in point of size and condition finer than he had at any time seen 
brought in. We also took the black-mouthed dog-fish {PriiHurus im- 
lanostomua), a rare British fish, but appearing there to be by no means 
uncommon. The young were also taken with the vitelline sac attached. 
It was here also that specimens of Sehastes Ifbrveffieus were taken, sure 
indicators where these fish frequent of good cod fishing-grounds. The 
stomachs of the cod were gorged with portions of loligo (the common 



squid), with JSy 08 eoarctattM, and masses of the prawn {Pakmon t^rrohui) 
^80 PandaJm annuUcomu. The herring bait, however, to the ood and 
the torsk, was irresistibly attractive. 
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I must here bear the Btrongest testimoiiy to ;the steadmess and good 
condnct of the Bisgle men in this their first cruise at sea, and of the su- 
perior intelligence of one of our principal fishermen, Eugene Moriarty. 

The banks off BaUinskeUigs Bay, inside and outside the great Skel- 
ligs, off Kenmare Bay, and the Lack bank, thirty miles off Berehaven, 
were well known in former days to the £insale men, who, in fine hook- 
ers of twenty to twenty-five tons, frequently fished there, and were 
styled on the coast Capers, from coming round Cape Clear. 

The last that I shall allude to is the ITymph Bank, lying midway 
between the Irish and English coasts, and ti^nding along tiie Irish coast 
from Hook lighthouse, and round Cape Clear, as high as the Durseys. 
The fish on parts of this bank are most abundant, but the soun^ngs are 
irregular, with shoals and steeps, and it altogether depends upon the 
character of the soundings for detecting the best feeding-grounds. The 
promising success of the Nymph Bank or Waterford Company, and its 
dissolution in 1804, from disagreement among the directors, have be^a 
often alluded to. The harbours of Glandore and Castletownsend are 
good positions for fishing the bank. 

I have endeaToured concisely to give these details; but it was neces- 
sary, on such an important subject, to show Ailly the resources we haye 
at command, and now to place before you the position and the means 
we have of availing ourselves of them. I have carefrilly gone through 
the Fishery Beports, from 1836 to 1848; and, although conveying nmoh 
valuable information, yet there are such masses of collected evidence of 
interested and contrary opinions, not grounded upon either sound, prac- 
tical, or scientific knowledge, that no tangible points can be found from 
which to derive any beneficial practice. Bo far back as 1825, the Com- 
missioners of Fisheries, in their Eeport from the Irish Fishery Office, 
dated 12th May, expressed sanguine hopes that they might see fishing 
companies established on an extended scale. ** By such associations the 
productive fishing-banks which surround the coasts of Ireland may be 
fisdrly tried, but which, from want of capital and suitable craft, have 
hitherto been but imperfectly ascertained, and only casually visited." 

In the fearful years of 1845 and 1846, when cholera and potato 
fiulures depopulated entire villages on the west and south coasts of 
Ireland, exhibiting the desolation of tenantless and roofless cabins, the 
fisheries were almost given up as a noxious employment. In 1846, Mr. 
Trevelyan, of the Treasury (now Sir Charles Trevelyan), feeling deep 
sympathy for the miserable state of the Irish poor, and desirous in every 
way of aiding the Irish Fisheries, had many communications with Lieu- 
tenant-Colonel Jones (now Lieutenant-General Sir Harry Jones), then 
Chairman of the Board of Public Works, which resulted in a grant from 
the Treasury of £5000, and which in I)ecember, 1846, was applied in 
forming curing stations, and for the purpose of giving aid to the fisher- 
men on the west coast These stations, however, ill chosen, were by no 
means adapted for the objects intended, and the Scotch curers that were 
introduced had no interest nor desire to see the Irish fisheries promoted; 
and as no knowledge was brought to bear to direct them, they resulted 
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in failures, and were finally brought to a close before the end of Aaguat 
and of December, 1848. Sir Charles Trevelyan, however, did not cease 
his desire to relieve the fishermen and the coast population, "by encourag- 
ing extra employment in the fisheries in Ireland." At that pmod I ad- 
dressed a letter to the late Admiral Sir Thomas Ussher, dated 6th May, 
1847, pointing out the extreme wretchedness of the coast population, 
and the importance of the fisheries of Ireland, — ^in fiust, advancing the 
principles of the views I have now submitted. This resulted in the for- 
mation of the " Eoyal Irish Fishmes Company," — a royal charter having 
been obtained through the Earl of Clarendon, and through the warm 
support of the Marquis of Landsowne and Sir Charles E. Trevelyan. 
It commenced operations at Dingle, in the autumn of 1848, where ex- 
isted (as Mr. Donnell, in his Eeport on the Fishery Harbours correctly 
states), " a large population of real fishermen, exclusively employed in 
the fisheries.'' The wretched state of these poor men and their &mi- 
lies, their ill-found heavily fitted sprit-boats, requiring six to seven men 
and a boy to each, and their almost total want of all means of fitting out 
tiieir boats, and of arrangement to fi^h with regularity, required the 
most prompt and energetic systems to stimulate their industiy. 

In the spring of 1848, the extreme miseries that existed along the 
coasts of Ireland, firom Galway to Kerry, Were melancholy tales. Able- 
bodied meu died of starvation; their famiHes were without food, clothes, 
or fire ; while, as expressed in a letter firom the Arran Isles, ** the sea 
swarms with cod, Ung, and glasson." Dingle nearly equalled this 
wretchedness. By well-timed assistance, the Dingle men were again 
roused to activity — ^trawling was introduced into the bay with most 
Buccessfiil results, improved systems oflong-line and hand-linefishing were 
practised, large and well-built canoes were found for the men, weU sup- 
plied with long-lines, their fish was bought, and Dingle men and its bay 
amply repaid these exertions. In a few years, the fishery at Dingle 
assumed afiourishing position. The curing houses and stores were in 
admirable and neat order, the former under the management of Mr. 
Bobert Brown, a Scotch curer of high qualification, and sldlfdl cooper 
(and who, it is right to say, was recommended by Mr. Efennell, Inspect- 
ing Commissioner of Fineries), the latter in charge of Mr. Eugene 
Moriarty, an experienced Dingle fisherman. With every trial and care 
in the curing of our fish, I was enabled to obtain firom Messrs. Bacon 
and Co., of Ship-street, the following gratifying communication : — 

'\Ship-street, August 81, 1852. 

** DsAB Sib — We have always been desirous to see the industrial 
resources of this country encouraged, and especially the fisheries, and 
therefore are much gratified to say that the ling cured at your station 
at Dingle tins year is not inferior to the best Shetland ling, and superior 
in weight, quality, and appearance, to the best Rush-cured ling, and 
to that fish taken on the north-west coast of Ireland. If we find that 
it keeps equally well, we would be glad to purchase a cargo from you. 
Wishing your undertaking every success, we remaiQ, &c., 

(Signed) << Thohas Baook and Co. 

•• To Wm, Andrew f Etq.^ Royal Irish Fisheries' Company.'' 
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The following year, a most gratifying confirmation of the value of 
the fifih was again given by Messrs. Bacon and Co. These results were 
aohieTed without capital, mainly through the voluntary subscriptions of a 
number of geotiemen, a great portion of which money was absorbed by the 
expenses of the charter. No shares were called in, nor liabilities to the . 
promoters ; and in six years from the date of the formation of the project, 
its position and plant were valued at £3000. Subsequently it was 
possessed by others, its decline became apparent, and a project com- 
menced under the most fstvourable auspices and high support finally 
came to a dose. 

At the period of the greatest distress, in 1847, Lady Carberry, to 
relieve the fishermen of Bathberry, in the county of Cork, advanced the 
sum of £189 129. for the purchase of seven large yawls and their fitting 
out, aa well as advances for clothing for the men and their fiimilies. 
The return of the sales of the fish iaken by these boats from the 12th 
April to 7th July, 1 847, realized £399 19s, lid. An intelligent English 
coast-guardman, James Morley, of Dirk Cove, Clonakilty, had the super- 
intendence. Morley states that the weather being fine, one of the yawls 
went to the outer bank, a part of the Nymph, and in one shot of their 
lines, to their great astonishment, filled the boat. They fell in with a 
Kinsale hooker loaded with large fish. These minor operations plainly 
evince what with certainty can be effected to an enormous extent by large 
boats, fitted to keep the sea. 

The miserable state of the fisheries at Valencia and Portmagee, where 
such splendid fishing-grounds are around, can be easily explained, be- 
cause at the best seasons of the year their wretched canoes and yawls 
are unequal to the seas ; and such may be said of the present state of 
the greater part of the fishermen at Dingle, who, through the reverses 
of weather, crowd the poor-house. Around the coasts of Ireland simi- 
lar tales may be told. It is only in such districts where trawling has 
been introduced^ as at Waterfbrd, Dingle, and Gkdway, and in Dublin,* 
where the splendid vessels of Mr. Good, which outrival tbe English craft, 
and are supplying our markets, that any improvement in the fisheries is 
seen. 

The men of Skerries and of Rush, who once followed annually the 
deep-sea fishery, and when the bounty was given, large quantities of 
ling and cod were brought home and cured at Bush, still inherit the 
desire to make their nortii-west cruises. In 1853, this spirit stimulated 
them to fit out four vessels for Iceland; but not having good information 
when on the grounds, and being late in arriving there, they were not 
successfdL French vessels had made good their fishing before the Skerries' 
boats were prepared. In 1855, three vessels were again fitted at Skerries, 
averaging fifty tons each, with a crew of eight men and a boy. In each 
vessel were two men from. Greenwich, who knew the navigation and the 
fishing-grounds. The vessels had equal success. The first that returned 
had 21,000 cod, with a large quantity of oil. The bait was the halibut^ 
the Helgar Fiskar, of Iceland. The weather on the fishing-grounds was 
changeable and foggy, with heavy swells. They left in Apnl, and were 
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twenty-OBfi days going oat ; and returned in Angost, nine days eoming 
home. If the weather had heen fayonrable in the conuaenfiement» they 
Blight have completed their cargoes in two months. This is the way to 
mi^e fishennen, and to form seamen. The poverty of the men at Dingle» 
and other places on the west and south-west coasts, make them abla 
only to fit dUt canoes, to the ahnost extinction of the sprit-boat and the 
hooker. The consequence is> that the herxing fishery is much on the de* 
cline. And what can this wretched system avail, with their few hundred 
fethoms of spilliard line and the sceltane of hooks, on those abundant 
fishing-grounds ? It is not that they are unequal as seamen and fisher- 
men, but it is their poverty, and the absence of all encouragement to 
fisheries. Compare this with the vessels that fish the coast of Iceland, 
Korway, the Orkneys, and the Well-bank, the Dogger-bank, and the 
Broad Forties — ^vessels ably manned, well found, and with twelve 
miles of lines, who fish the Dogger-bank, in the North Sea, 150 miles 
from land, remaining months on the ground at anchor or hove-to, 
weathering heavy seas and heavy gales. A fine vessel I saw at Green- 
wich, of 66 tons, had eleven miles of long lines, with hand-lines and nets, 
had ample stowage between decks for salt and curing fish, and oould 
bring aUve in her well 2000 cod fish. 

When Gh>vemment aid and protection were given to our I^ewfound- 
land and Labrador fisheries, we had vessels of 250 to 400 tons working 
throughout four months of the year on the great banks, in dense fogs, 
and a perpetual and heavy swell. These employed a large number of 
seamen — ^they remained at anchor on the banks, veering out 120 fiftthoma 
of cable, aoid sometimes in heavy weather having 200 fathoms of cable 
on end. In gales they weighed and hove-to* Smce the withdrawal of 
all encouragement, the trade is principally carried on in the in>shore fish- 
eries by boats of nine to fifbeen tons. The encouragement given by the 
French Gbvemment of several millions of francs a year to the Newfound- 
land fishery, enable the French to keep on the banks vessels of 300 tons^ 
manned by at least forty men in each, and found with seven to nine 
heavy anchors, and upwards of 800 fathoms of hemp cables. These 
vessels have each four to five large boats, that can stand heavy weather, 
lines that cover a great extent of ground, and numerous nets and fish- 
ing tackle ; 1 7,000 to 20,000 of these men return to France every winter, 
and are ready to serve the imperial marine. The bounties given by 
France are not for the advancement of trade, but to create a navy. 

In October, 1857, it was stated that Sir G. B. Pechell, M. P., in- 
tended to bring under the consideration of Parliament, in the approaching 
session, the whole question of the fisheries of France. Within a few days of 
that month, twenty-one vessels had arrived at Marseilles with 2,357,000 
kilogrammes of cod fish. 

The best boats suited to the coasts of Ireland are vessels of forty to 
sixty tons, well supplied with long-lines, and with nets, and a small 
dredge-trawl, to obtain herring, mackerd, and other bait& The line- 
fishers on the different parts of our coasts find it extremely difficult to 
obtain bait, especially in the rough weather of the winter and spring 
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months ; and it was not until trawling was introduced into Dingle Bay, 
that the fishermen could get any regular supply. The formation of 
miis6eM)ed8 had been absurdly urged — ^it would not pay the care and ex- 
pense. In the cod and ling fishery the mussel is useless — ^it is only 
snceeBsfuI in the taking ofhaddock, whiting, and bream. Large quantities 
of mussels are dredged in Gastlemaine Bay, and are used as a top-dress- 
ing to the land— »iSf^a arenaria, the Clam ; Tapes deeussata, called in 
Eenmare Bay, Budherees ; Mi/a truncata ; Fusus earinatuSf and F. de- 
apeettts, Buecinum undatum, are all excellent baits, and coa be obtained 
in great abundance in the localities where they exist; but no baits are 
eq^ to theherringf the sprat, mackerel, the conger, and the sand-launoe 
{Ammodytes laneea). For the Newfoundland fisheries^ enormous quanti- 
ties of bait are required ; and it is a serions expense to the French bankers, 
who are obliged to buy large quantities of the capeHn {MaUotua arcticus) 
from the British. Early £q the season herring bait is obtained ; the ca- 
pelin strike into the bays about the middle of June ', and these are suc- 
ceeded by the squid, the herring, the sprat, and the sand-launce. 

The dam bait, ifya armaria j are salted andbarreUod in large quan- 
tities for the Bank fisheries. These, with Peetunculus glycemeris and 
Mya iruneata, are also valuable. 

The herring can be easily taken in May, when the cod and ling fish- 
ery off Bofin, and on the coast of Kerry, would be in perfection. I had 
intended making some comments upon the herring and mackerel fishing, 
but it is too important to do more at present than make allusion to it. 
All along the coast from Achill to Berehaven, herrings and mackerel 
are off the coast in deep water long before they enter tibe bays, and can 
be taken in the finest condition by vessels of proper tonnage with deep 
nets. The herrings or mackerel do not come in-shore in our bays and 
estuaries until near to the approach of spawning. In the month of June, 
off Puffin Island, coast of Kerry, our vessel passed through immense 
sculls of herrings, when none had entered the Shannon, Tralee, Dingle, 
or Kenmare bays. Off Dunmanus Bay, at the entrance of Kenmare 
Bay, I saw large numbers of pilchards. Mackerel on the west and south 
coasts have ova well developed early in April, in Dublin Bay in Mayo. 
Large quantities of herrings are frequently off Valencia, and the entrance 
of Dingle Bay, during the month of May, when not a single fish is taken 
there or in Galway Bay earlier than July, and sometimes August I 
have seen large quantities of mackerel off the Arran Isles, when not a 
boat in Galway had taken any. The Cork Cotutitution, dated March, 
1862, states that " There is now in Crookhaven a French fishing vessel 
of 44 tons burthen, with a crew of 20 men, who, with their note, have 
tried the mackerel fishing on the coast of Cork, within thirty miles of 
the Cape ; she took in a few nights, and with very indifferent weather, 
50,000 fine fish, which she salted in a bulk, and is about to sail to 
France." 

Having pointed out the imports we annually require for this country, 
the capabUities of our resources to meet those demands, and the position 
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we are in to arail OTirselves of them, itremainB to consider what are the 
best aids that can be rendered to us — whether through public legisla- 
tion or through private enterprise. The proceedings of the Irish Fishery 
Board up to 1830, stimulated the fisheries to a successfol extent, and 
the productive bounty on fish was valuable to the poorer classes of fish- 
ermen. The loans granted, in accordance with the Report ftom the Irish 
Fishery Office of 12th May, 1825, and the public noticeof 5th January, 
1827, could at that time be taken advantage of by the fishermen with 
beneficial results. The present state of extreme pauperism of the fish- 
ermen render it questionable whether they could repay the loans that 
would be made. Private enterprise has had so many checks by ill-managed 
projects, that these failures have had the evil tendency of causing a ge- 
neral want of confidence in such speculations ; hence the difficulty of 
obtaining that pecuniary support so necessary for the proper develop- 
ment of one of the most important branches of our national industry. 

"Within the past week the Monitewr contains a long report to the 
Emperor of France, from M. Coste, of the Institute, ' On the organiza- 
tion of the Fisheries as regards the increase of the Naval Force of Ranee/ 
He alludes to the large annual grants made for the encouragement of 
the fisheries ; and recommends that associations should be formed around 
their coasts for extensively carrying out the fisheries; and as the fisher- 
men have not the funds to do tibis, he suggests that advances shall be 
made them, by what are called the Maritime Caisses de Betrait&Sj sub- 
ject to the condition of paying back three per cent, per month of the pro- 
duce of their fishing, in addition to the tluree per cent, they are alr^y 
bound to pay to the said Caisses, in order to obtain relief in sickness or 
old age. Proper encouragement would prevent the emigration and the 
annual falling-off of our coast population, while othersfill &e poor-houses, 
and yet there are many that regret their exile, and sigh for their native 
land. The I^ew York Express of November, 1857, states : — " A large 
number of the Irish population of Newbury are returning to Ireland. 
By industry and economy many of them have acquired means, and in 
view of the favourable condition of the old country, start off with the 
determination of spending the remainder of their days at their early 
homes.'' 
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